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United  States  National  Museum, 

Washington^  D.  C,  January  9,  1897. 

Sir  :  I  have  the  honor  to  transmit  herewith  the  mannscript  of  A 
Synoiisis  of  American  Fossil  Brachiopoda,  including  Bibliography  and 
Synonymy,  which  has  been  prepared  out  of  official  hours.  It  is  pre- 
sented with  a  view  to  its  publication  as  a  bulletin  by  the  United  States 

Geological  Survey. 

Charles  Schuchert. 
Hon.  Charles  D.  Walcott, 

Director  of  the  United  States  Geological  Survey. 
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PREFACE. 


Probably  no  contiueut  is  more  productive  of  well-preserved  Paleozoic 
bracli  iopods  than  North  America.  Throaghoat  the  vast  territory  of  the 
United  States  which  is  draineil  by  the  Mississippi  River  the  strata  have 
suffered  little  change,  and  it  is  this  region  which  has  furnished  nearly 
all  the  material,  from  the  Middle  Ordovician  to  the  top  of  the  Upper 
Carboniferous.  The  numerous  species  of  American  Cambrian  brachio- 
pods  which  are  found  scattered  aloug  the  margins  of  this  great  interior 
plateau  and  throughout  New  Brunswick  have  also  aided  largely  in 
determining  the  evolution  of  the  class.  To  Mr.  Walcott,  Director  of 
the  United  States  Geological  Survey,  much  honor  is  due  for  making 
clear  the  structure  of  brachiopods  from  this  system. 

The  preseut  synopsis  was  begun  iu  Cincinnati  eleven  years  ago, 
while  the  writer  was  engaged  in  paleoutologic  work  with  Mr.  E.  O. 
Ulrich.  In  1887,  when  the  list  had  increased  to  about  700  cards,  the 
position  of  assistant  to  Prof.  James  Hall  was  entered  upon.  A  nearly 
complete  library  of  American  paleoutologic  literature  thus  became  avail- 
able to  the  writer,  and  during  the  next  two  years  the  greater  part 
of  his  leisure  was  devoted  to  recording  brachiopod  literature.  The 
large  private  collection  of  brachiopods  belonging  to  Professor  Hall, 
together  with  the  many  public  and  private  collections  then  under  inves- 
tigation by  Hall  and  Clarke,  also  afforded  the  writer  abundant  facilities 
and  a  rare  opportunity  for  the  study  of  this  class.  Every  occasion  was 
embraced  to  examine  into  the  synonymy  suggested  by  authors,  and  in 
this  work  it  is  believed  much  has  been  attained.  In  addition  to  the 
above  collections  and  to  the  material  in  his  own  possession,  the  writer 
has  also  studied  the  sx>ecimens  belonging  to  this  class  in  the  American 
Museum  of  Natural  History,  Yale  University  Museum,  Cincinnati 
Society  of  Natural  History,  and  the  United  States  National  Museum. 
In  1890  the  present  catalogue  comprised  upward  of  3,500  cards,  ar- 
ranged in  boxes  having  a  united  length  of  about  4  feet.  It  now  includes 
nearly  10,000  references  relating  to  North  and  South  American  fossil 
brachiopods. 

It  is  believed  that  with  the  exception  of  local  faunal  lists  all  the  lit- 
erature of  North  and  South  America  pertaining  to  this  subject  is 
recorded  in  the  following  synopsis.  Much  possible  synonymy  which 
the  writer  could  not  satisfactorily  determine  is  noted  under  "Observa- 
tions.^   The  complete  kiiowu  distribution  of  widely  dispersed  species 
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12  PREFACE. 

is  not  always  given,  only  the  more  important  localities  being  cited.  In 
every  case,  however,  the  locality  first  mentioned  is  believed  to  be  the 
original  one. 

For  the  proper  generic  disposition  of  the  species  the  work  of  Hall 
and  Clarke*  has  been  closely  followed,  and  the  entire  synopsis  is 
arranged  alphabetically  to  facilitate  easy  finding.  The  geologic  dis- 
tribution of  the  genera  is  given  at  the  end  of  Chapter  I,  and  their  sys- 
tematic position  in  the  classification  in  Chapter  Y.  The  evolution  of 
the  lophophore,  from  the  simple  crescentic  condition  with  few  tentacles 
of  the  protegulum  to  the  most  complex  condition  in  the  Terebratulacea, 
described  in  Chapter  IV,  is  wholly  the  work  of  Dr.  Beecher.  From  the 
development  of  this  organ  in  recent  species  the  peculiarly  complicated 
growth  of  the  lophophore  in  the  Spiriferacea  is  also  explained.  Some 
of  the  embryonic  brachial  conditions  are  likewise  indicated  as  proba- 
bly existing  in  a  mature  condition  in  early  Paleozoic  genera. 

The  danger  of  neglecting  young  or  small  specimens  of  any  organism 
can  not  be  too  often  impressed  ui)on  collectors.  Often  by  means  of  such 
fossils  intricate  problems  in  phylogeny  or  life  history  may  be  solved. 
To  have  much  value,  however,  young  specimens  must  be  very  small, 
and  these  can  not  be  picked  up  in  the  field.  Where  brachiopods 
abound,  whether  in  clay  or  of  a  siliceous  nature  in  limestone,  material 
should  be  collected  in  bulk  and  prepared  later  by  washing  or  etching 
with  weak  muriatic  acid.  This  method  of  collecting  generally  results 
in  securing  fossils  that  otherwise  will  not  be  observed. 

To  Dr.  Charles  E.  Beecher,  of  Yale  University  Museum,  the  best 
thanks  of  the  writer  are  especially  due  for  the  continued  interest  taken 
in  this  catalogue,  as  well  as  for  valuable  suggestions  regarding  classi- 
fication ;  and  to  Mr.  Charles  D.  Walcott,  Director  of  the  United  States 
Geological  Survey,  for  favors  relating  to  the  publication  of  the  paper. 

To  the  following  gentlemen  the  grateful  acknowledgments  of  the 
writer  are  due  for  specimens  or  for  suggestions  in  synonymy :  Prof. 
J.  F.  Whiteaves,  Canadian  Geological  Survey;  Prof.  H.  S.  Williams, 
Yale  University ;  Director  Charles  D.  Walcott,  Dr.  W.  H.  Dall,  Dr.  T.  W. 
Stanton,  and  Dr.  George  H.  Girty,  United  States  Geological  Survey; 
Prof.  K.  P.  Whitfield,  American  Museum  of  Natural  History;  Prof. 
N.  H.  Winchell,  State  geologist  of  Minnesota;  Mr.  E.  O.  Ulrich,  New- 
port, Kentucky;  Mr.  S.  A.  Miller,  Cincinnati,  Ohio;  Mr.  R.  R.  Rowley, 
Louisiana,  Missouri,  and  Mr.  D.  K.  Gregor,  Fulton,  Missouri;  and  to 
Dr.  C.  Davies  Sherborn,  of  the  British  Museum,  for  valuable  sugges- 
tions in  bibliography. 

C.  S. 


1  Paleontology  of  New  York,  Vol.  VIII,  1892-85. 


A  SYNOPSIS  OF  AMERICAN  FOSSIL  BRACHIOPODA, 
INCLUDING  BIBLIOGRAPHY  AND  SYNONYMY. 


By  Charles  Schuohbrt. 


CHAPTER    I. 

GEOIiOGIC  DBVEIiOPMENT  AND  GEOGRAPHIC  DISTRIBU- 
TION OF  AMERICAN  FOSSIIi  BRACHIOPODA. 

GEOLOGIC  DEVELOPMENT. 

Upward  of  2,500  species  of  brachiopods  have  been  described  or 
identified  from  the  sediments  of  the  North  and  South  American  con- 
tinents and  adjacent  islands.  Of  these,  2,053  are  recognized  in  this 
catalogue,  the  other  species,  about  20  per  cent,  being  considered  as 
synonyms. 

Little  is  known  of  the  fossil  forms  from  South  America.  Forty-eight 
genera  are  represented  by  159  species,  ranging  from  the  Cambrian 
upward.  Of  these,  125  are  from  the  Paleozoic  and  34  from  the  Meso- 
zoic.  The  Cambrian,  Ordovician,  and  Jurassic  brachiopods  require 
further  study,  since  authors  have  given  little  or  no  attention  to  their 
internal  characters,  and  also  have  too  readily  identified  them  with 
well-known  European  species. 

In  North  America  there  are  1,922  species,  of  which  1 ,859  are  restricted 
to  the  Paleozoic.  In  1880  Zittel,^  on  the  basis  of  Bigsby's  Thesaurus, 
gave  a  total  of  4,243  species  of  Paleozoic  Brachiopoda.  Since  Bigsby's 
compilation  the  total  has  probably  been  increased  to  6,000  species, 
about  one-third  of  which  occur  in  North  America.  On  account  of 
their  good  preservation  and  great  abundance,  both  in  species  and  indi- 
viduals, throughout  the  Paleozoic,  the  brachiopods  in  North  America 
are  of  particular  value  in  stratigraphic  and  correlative  geology. 

In  the  Mesozoic  there  is  a  remarkable  scarcity  of  brachiopods,  since 
hut  49  8x>ecies  have  been  recorded,  and  many  of  these  are  rare.  The 
Cenozoic  representation  is  even  smaller,  there  being  but  14  species. 
This  scarcity  of  post- Paleozoic  brachiopods  is  very  apparent  in  the 
oldest  system  of  the  Mesozoic,  the  Triassic,  from  which  but  11  species 
have  been  described,  whereas  in  the  Carboniferous  there  are  478 


iHandbach  der  Pal»ontoloicie.  Vol.  I,  1880,  pp.  700-710. 
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species.  In  marked  contrast,  also,  is  this  lack  of  brachiopod  conti- 
nuity when  compared  with  the  Alpine  Trias,  from  which  Bittner  has 
described  380  species;  but  nowhere  else  is  this  system  known  to  have 
so  large  a  development.  This  evidence  not  only  indicates  a  decadence 
of  the  class  during  late  Paleozoic,  but  epeirogeuic  movements  as  well 
near  the  close  of  the  American  Carboniferous,  for  none  of  the  478 
species  of  this  system  pass  into  the  Trias. 

With  the  Trias  a  new  facies  of  brachiopod  life  is  initiated;  many  of 
tlie  familiar  types  of  Paleozoic  shells  had,  at  that  time,  long  since 
ceased  to  live  or  had  ended  in  the  Carboniferous  or  Permian.  The 
siiperfamilies  Acrotretacea,  Obolacea,  and  Pentameracea  have  died 
out,  while  the  Lingulacea,  Discinacea,  Craniacea,  Strophomenacea,  and 
Spiriferacea  are  sparingly  represented,  and  commonly  by  small  sx>ecies. 
Before  the  close  of  the  Jurassic  system  the  Spiriferacea  also  disap- 
peared, so  that  since  the  Cretaceous  era  the  class  is  practically  repre- 
sented by  rhynchouellas  and  terebratulas,  with  a  few  scattering  species 
of'Lingula,  Crania,  and  Discinisca. 

In  tlie  American  Jurassic  there  are  but  13  species,  and  all  are  rare. 
How  remarkable  is  this  representation  when  contrasted  with  the  Jura 
of  Europe,  where  certain  beds  of  the  Lias,  Dogger,  and  Malm  terranes 
contain  millions  of  specimens  of  a  few  species  belonging  to  the  families 
TerebratulidsB  and  Ehynchonellidae.*  The  Cretaceous  has  26  species, 
also  a  meager  representation,  and  yet "  outside  of  Europe,  North  America 
is  the  most  imi)ortant  for  the  occurrence  of  Cretaceous  Brachiopoda.''* 
The  American  Eocene  has  9  species  and  the  Neocene  5.  The  disparity 
between  the  European  and  American  Cenozoic  brachiopod  faunas  is 
partly  due  to  the  scarcity  of  marine  deposits  representing  the  different 
horizons  in  America. 

The  geographic  distribution  of  the  63  post-Paleozoic  species  shows 
that  30  are  found  along  the  eastern  and  southern  border  of  the  United 
Stiites,  15  on  the  Pacific  Coast,  and  18  from  the  Arctic  Circle  south  to 
about  the  fortieth  parallel  and  between  the  one  hundredth  and  the  one 
hundred  and  twentieth  meridians. 

The  Trias  of  eastern  North  America,  with  its  unfavorable  shore 
deposits,  has  but  one  species,  while  the  Cordilleran  Sea^  to  the  east  of 
the  Rocky  Mountains  has  7,  and  these  were  there  followed  by  6  other 
Bpe(;ies  in  the  Jurassic  system.  A  larger  brachiopod  fauna  may  have 
existed  in  the  deeper  waters  of  the  Atlantic  Trias,  but  nothing  of  it  is 
known.  In  Cretaceous  times  conditions  were  again  more  favorable, 
10  forms  being  recorded  from  the  Atlantic  border  of  North  America,  10 
from  the  Pacific,  and  6  from  the  interior  Cordilleran  Sea,  Toward  the 
close  of  the  Cretaceous  the  Cordilleran  Sea  became  more  and  more 

>Zitt«l,  op.  cit.,  p.  714. 

»Il)ld..  p.Tlft. 

*Fortb»  areas  covered  by  this  iind  the  Missinsippian  and  Appalachian  seas,  nee  Walcott's  prosi- 
dentin!  a<ldrecis,  Oeologic  time  n»  indicated  hy  the  sediinentarj  roclcs  of  North  America:  Proc.  Am. 
AsAoc.  Ad7.  Sci.,  Vol.  XLII,  1893. 
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anfit  for  marine  life,  and  no  brachiopods  are  known  from  the  Tertiary 
deposits  of  this  area.  From  the  eastern  North  American  Tertiary  9 
sx>ecies  are  known,  bat  only  2  from  the  Pacific  border.  In  recent  times 
conditions  are  apparently  more  favorable  for  the  introduction  and 
existence  of  brachiopods  from  other  areas,  as  14  species  have  been 
dredged  from  the  Atlantic  and  24  from  the  Pacific  continental  plateaus 
of  North  America. 

The  living  forms  are  universally  distribated  in  the  seas  of  the  world.  Their  range 
in  depth  is  no  less  extended.  They  occur  in  shallow  waters,  at  low- water  mark, 
and  varying  degrees  of  depth,  from  200  to  600  fathoms  being  the  usual  limit  of  the 
majority  of  species.  Several  far-ranging  abyssal  species  were  dredged  in  from  1,000 
to  2,000  fathoms.  The  delicate  transparent  shell  of  that  interesting  little  Terebratn- 
loid,  Liothyrina  Wyvillei  Davidson,  was  actually  obtained  in  a  living  condition  by 
the  Challenger  expedition  fVom  the  enormous  depth  of  2,900  fathoms,  or  3^  miles,  at 
the  bottom  of  the  South  Atlantic  Ocean.' 

In  the  North  American  Cambrian  there  are  IIC  si)ecies  described,  a 
far  greater  development  than  in  any  other  country.  Davidson  records 
but  14  species  in  Great  'Britain,  while  Bigsby,  in  1868,  gave  the  total 
for  this  system  as  126  for  all  countries.  In  the  next,  or  Ordovician, 
system  the  rapidity  of  brachiopod  dififerentiation  is  remarkable.  There 
are  310  species  known  in  North  America,  an  increase  nearly  three 
times  that  of  the  Cambrian.  Bigsby's  percentage  of  increase  for  this 
system  is  even  greater,  since  in  1868  he  listed  656  Ordovician  species, 
which  represent  a  growth  of  nearly  four  and  one-half  times  that  of  his 
Cambrian  total  of  126. 

While  there  is  much  specific  differentiation  throughout  the  Ordovi- 
cian, it  is  a  notable  fact  that  the  essential  types  of  brachiopods  of  this 
system  are  also  found  near  its  base  in  the  Calciferous.  In  the  Chazy, 
or  next  younger  horizon,  the  species  are  very  much  like  those  of  the 
Trenton,  where  this  class  has  great  and  varied  representation,  which 
is  maintained  to  the  end  of  the  Ordovician.  It  is  also  true  that  the 
species  become  more  generalized  structurally  as  the  Cambrian  is 
approached,  and  most  rapidly  so  toward  the  base  of  the  Ordovician. 

The  evolution  of  the  Cambrian  brachiopods  is  similar  in  its  history 
to  that  of  the  Ordoyician,  except  that  there  the  differentiation  was 
along  more  fundamental  structural  lines.  In  the  following  table  it  is 
Been  that  the  four  orders  of  the  class  Brachiopoda  began  with  the 
Lower  Cambrian,  and  that  throughout  this  system  differentiation  was 
mainly  of  family  importance,  since  none  of  these  divisions  has  many 
genera  or  species.  Where  minor  groups  occur  in  quantity  it  is  always 
in  the  more  primitive  divisions,  as  in  the  Atremata.  In  none  of  the 
other  three  orders  is  there  a  similar  rapid  differentiation  in  the 
Cambrian. 


*AgoeB  Cnae,  G«ol.  Mag.,  Deo.  IV,  Vol.  II,  1805,  p.  3  (extract). 


16 


SYNOPSIS  OF   AMERICAN  FOSSIL  BRACHIOPODA. 


[BULL.  87. 


TahU  showing  the  difereniiaiian  of  the  Brachiopoda  during  Cambrian  time. 


Namber 

of 
species. 

Number 

of 
genera. 

Namber 

of 
families. 

Atre- 

mata 

species. 

Neotre- 

mata 

Bi»eeies. 

Protre- 

mata 

species. 

Telotre- 

mata 
species. 

Upper  Cambrian  . . . 

51 

14 

8 

30 

4 

17 

Middle  Cambrian. . . 

S9 

12 

5 

19 

16 

4 

Lower  Cambrian  . . . 

31 

12 

7 

17 

5 

8     1        2 

1 

The  earliest  deep-water  deposits  of  the  Silurian,  the  Clinton  foniuv 
tion,  have  a  bra^hiopod  faana  which  is  qaite  different  from  that  of  the 
Ordovician.  The  Atremata,  Neotremata,  and  Protremata  are  mach 
like  those  of  the  Ordovician,  but  the  Spiriferacea  of  the  Telotreinata, 
the  most  characteristic  brachiopods  of  the  Silurian,  have  here  attained 
a  great  variety  of  forms,  with  varied  brachydial  structures.  Through- 
out the  American  Silurian  the  brachiopods  show  little  structural  differ- 
entiation, but  in  the  Lower  Helderberg,  at  the  base  of  the  Devonian, 
the  spire- bearers  are  changing  and  assuming  characters  which  are  fully 
developed  in  the  higher  Devonian.  Here  also  occur  the  oldest  loop- 
bearers,  or  Terebratulacea,  though  the  ontogeny  of  Zygospira  seems  to 
show  that  this  superfamily  originated  in  the  Ordovician.  . 

In  the  Mississippian  Sea  deposition  was  apparently  quite  continuous 
throughout  Devonian  and  Carboniferous  times,  and  not  much  inter- 
rupted by  earth  movements.  The  faunas  of  these  systems  in  this  area 
show  no  rapid  evolution  along  any  of  the  brachiopod  phyla.  The 
species  of  the  basal  member  of  the  Carboniferous,  the  Waverly  or 
Kinderhook,  are  not  unlike  those  of  the  Chemung  of  the  Upper 
Devonian,  nor  is  there  any  great  faunal  difference  between  the  Kas- 
kaskia  of  the  Lower  Carboniferous  and  the  productive  Coal  Measures 
above. 

From  the  foregoing  rapid  summary  of  the  geologic  history  of  Amer- 
ican brachiopods,  it  follows  that  differentiation  in  the  Paleozoic  is  most 
rapid  near  the  base  of  the  older  systems,  and  diminishes  in  force  from 
the  older  to  the  younger  geologic  divisions.  While  earth  movements 
in  America  were  greater  and  more  numerous  during  the  early  Paleozoic 
than  later  in  and  just  previous  to  the  close  of  this  time,  yet  the  early 
and  rapid  evolution  of  the  class  is  probably  due  not  only  to  the  varying 
conditions  produced  by  these  movements  but  also  to  the  greater  plas- 
ticity of  the  class  during  the  Cambrian  and  Ordovician  eras. 

There  are  311  species  in  the  American  Silurian,  increasing  to  662  in 
the  Devonian,  while  the  Carboniferous  representation  declines  to  478 
species.  In  1880  Zittel  gave  a  total  of  1,366  species  for  the  Devonian, 
871  for  the  Carboniferous,  and  but  30  for  the  Permian.  Waagen's 
researches  in  the  Permian  of  India,  however,  have  increased  this 
representation  considerably. 

There  is  no  more  striking  evidence  than  these  figures  needed  to  show 


fiCHircHEBT.]  GEOGRAPHIC   DISTRIBUTION.  17 

the  very  rapid  increase  of  the  class  during  the  Ordovician,  its  calmina- 
tion  in  the  Devonian  era,  and  its  rapid  decline  in  the  Garboniferons. 

Of  the  230  established  Paleozoic  genera,  not  fewer  than  186  are  rep- 
resented in  North  America. 

GEOGRAPHIC   DISTRIBUTION. 

The  geographic  distribution  of  North  American  Paleozoic  brach- 
iopods  is  extensive,  since  30  per  cent,  or  537  species,  had  great  areal  or 
horizontal  dispersion.  One  hundred  and  seventeen  .species  are  found 
In  both  the  Mississippian  and  Cordillerau  seas,  and  of  these  36  are 
also  known  to  occur  in  foreign  countries.  The  number  of  species  com- 
mon to  North  America  and  other  continents,  however,  is  121. 

When  considered  chronologically,  it  is  observed  that  20  per  cent  of 
the  Cambrian  brachiopods  have  great  geographic  distribution,  and  that 
this  increases  to  32  per  cent  in  the  Ordovician,  Silurian,  and  Devonian, 
and  declines  to  28  per  cent  in  the  Carboniferous.  Greatest  specific 
disi)ersion,  however,  is  most  noticeable  in  the  Devonian  and  Carbon- 
iferous, where  Atrypa  reticularis j  Lepicena  rhomboidalisj  Orthothetes 
crenisiriatus^  Productus  semireticulatuHy  P.  punctatusy  Rhynchonella 
pleurodaHj  Spirifer  di»junettiSj  and  S,  striatus  have  almost  world-wide 
distribution  and  great  vertical  or  chronologic  range.  Many  similar 
species  common  to  America  and  several  European  countries  could  be 
mentioned. 

Specific  distribution  increases  with  ordinal  rank.  In  the  radical  order 
Atremata  25  per  cent  had  dispersion,  increasing  to  27  per  cent  in  the 
Neotremata,  and  to  32  per  cent  in  the  Protremata  and  Telotremata. 

From  the  above  considerations  it  is  evident  that  brachiopods,  as  a 
rule,  can  not  be  of  great  value  in  correlating  over  wide  areas  minor 
Devonian,  but  particularly  Carboniferous,  horizons.  In  the  Cambrian, 
Ordovician,  and  Silurian,  however,  these  fossils  are  of  great  value  for 
stratigraphic  purposes.  Since  i)OBt-Paleozoic  brachiopods  are  not  com- 
mon in  America,  they  can  have  little  stratigraphic  value,  but  in  the 
Trias  and  Jura  of  Europe,  where  species  and  individuals  are  common, 
reliance  can  be  placed  upon  them,  and  they  are  there  regarded  as  next 
in  importance  to  the  Ammonoidea  for  correlation.  When  paleontology 
shall  have  advanced  sufficiently,  so  that  extracontinental  correlation 
of  Paleozoic  formations  can  be  taken  up  in  detail,  it  will  be  seen  that 
brachiopods,  because  of  their  wide  dispersion,  abundance,  and  favora- 
ble preservation,  will  be  of  great  service  in  working  out  paths  of 
migration  and  intercommunicating  oceanic  basins. 
BulL  87 2 
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Tabijc  I. — Brachiapod  genera  alphabetically  arranged,  their  geologic  distribution,  and 

North  American  epecifie  representation, 

[In  the  column  "  Ordinal  rank  "  A.,  X.,  P.,  T.  equal  the  first  letters  of  Atremata,  Neotremata,  Protre- 
mata,  and  Telotremata,  respectively.  The  geologic  occurrence  of  non- American  genera  or  the  earlier 
appearance  or  later  continuance  of  American  genera  in  other  countries  is  indicated  by  a  black  line. 
Small  superior  numerals  indicate  the  number  of  species  having  distribution.] 
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Table  I. — Brachiopod  genera  alphaheticalli/  arranged,  etc, — ContiBued. 


Genus. 


a 


Catasjga  Hall  and  Clarke T. 

Centronella  Saiings T. 

Charionella  Billings T. 

Chascotbyris  Holzapfel T. 

Cbonetella  Waagen P. 

Chonetea  Fischer  de  Waldhoini P. 

Chonetina  Krotow P. 

Chonopectos  Hall  and  Clarke P . 

Chonoatropbia  Hall  and  Clarke P. 

ChrifltJania  Hall  and  Clarke P. 

Cincta  Qaenatedt T. 

Ciiitella  Gray T. 

Cleiothyris  King T. 

Clintonella  Hall  and  Clarke T. 

Clitambonitee  Pander P. 

Clorinda  Barrande P. 

Ccenothy ris  Donville T. 

Conchidium  Linnsena P. 

Conotreta  Walcott N. 

trana^ua  Hall  and  Clarke T. 

Crania  Ketsiiu N. 

Craniella  (Ehlert N. 

Cnmiacas  Dall K. 

Cmratula  Bittner T. 

Cryptacanthia  Wbite  and  St.  John.    T. 

Cryptonella  Hall T. 

Cryptopora  Jefferys T. 

Cyclorbina  Hall  and  Clarke T. 

Cycloapira  Hall  and  Clarke <  T . 

Cyrtia  Dalman |  T. 

Cyrtina  Davidson '  T. 

T. 

P. 

P. 

P. 

P. 

T. 
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Dallina  Beecher.^ 

Balnianella  Hall  and  Clarke. 

Davidsonella  M .  Chalmas 

DaTidsonia  Bouchard 

Dariesiella  Waagen 

Dayia  Davidson 
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Dicamara  Hall  and  Clarke 
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Didasmina  Waagen 
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Dinortbis  Hall  and  Clarke. 
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SYNOPSIS   OF   AMERICAN   FOSSIL   BBACHIOPODA.        [Bru.  87. 


Table  I. — Brachiopod  genera  alphabetically  arranged,  etc. — Continued. 


Genns. 


Diploapirella  Bittner. 

Discina  Lamarck 

Diaciniaca  Dall 


§ 


a 
o 


T. 

N. 

N. 

Discinolepis  Waagen '  N . 

Didcinopais  Matthew N. 

Disoolia  Fischer  and  a:hlert T. 

Diaoulina  Dealongchamps . . .  j  T. 

Eatonia  Hall |  T. 

Eichwaldia  Billings ,  P. 

ElkaniaFord '  A. 

Enantioephen  Whidbome P. 

Ent^etes  Fischer  do  Waldhcim  —  j  P. 

Epicyrta  Deslongchamps j  T. 

Etheridgina  (Ehlert P. 

Eucalathis  Fischcrand  (Ehlert T. 


I 


P. 

T. 
T. 
T. 
T. 
T. 


Eudesella  M.  Chalmas 

Eadesia  King 

Eametria  Hall 

Euuella  Hall  and  Clarke 

Etiractinclla  Bittner 

Fimbriothyris  Deslongchamps.. 

Frenulina  Dall i  T 

FrieleiaDall T. 

Glxissia  Davidson T. 

Glaaaina  Hall  and  Clarke j  T. 

Glossina  Phillips ;  A. 

GloBSothyris  Douville T. 

GlotUdia  Dall 


A. 

Groneiraldtia  Tschernyschew T. 

GwyniaKing I  T. 

GypidalaHall P. 

Harttina  Hall  ami  Clark e '  T. 

Hebertella  Hall  and  Clarke '  P. 

Helmorsenia  Pander N. 

Hemipronites  Pander P. 

Hemiptychina  TTaagen j  T. 

Hemithyris  d'Orhigny '  T. 

Heterorthis  Hall  and  CUrke j  P . 

Hindella  Davidson !  T. 


P. 
T. 


Hipparionyx  Vanuxem 

Homoeospira  Hall  and  Clarke 

Hufltedia  Hall  aud  Clarke j  T. 

HyatteUa  Hall  and  Clarke T. 

Hyuniphoria  Suesa ,  T. 

Hypothyris  King T. 

Iphidea  Billings N. 

Ismenia  King ,  T. 

Jnvavella  Bittner !  T. 

Javavellina  Bittner T. 

Karpinskya  Tschemyschew T. 


South  American 
specie*. 

North  American 
species. 

1 

Cambrian. 

Ordovician. 

Silnrian. 

1 

Devonian. 

j 

Permian  and  Car- 
boniferous. 

1 

• 

t-2 

• 

S 

8 

1 
S 

Tertiary. 
Bccent. 

1 

1 

1 

6 
2 

II 

11 

11 

3 

1 

•»»   ^^_ 

i     ' 

1 

j- 

1 

1 

.... 

1 

— 

1 



^  ^ 

..... 

9 

1 
2 

1 
1 

»» 

! 

•  "  "  •  • 

1 
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1 

t 

,  , 

t 

I 

1 

"  *  •  • 

1 

2 

1 

«  •  «  • 

. 

l« 

1 

1 



1 

1      1 

! 

1 



1'""' 

■  •  •  ■  • 

4 
4 

4< 

1 

4> 

•  ••■,•••• 
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|..... 

— 

1 

1 

..   . 

•  •  •  • 

1 

1 

,---T-|---- 

1 

1 

! 

.... 

1 

1             i 

2 

13 

5' 

3* 

4» 

"T** 

1 

I 
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14 
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12 
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1 
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3 

1 

1 
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•  • « « 
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Table  I. — Brachiopod  genera  alpkabeiioally  arranged,  e/«\-=-Coiitinued. 


Geoas. 


Kayaerella  Hull  and  Clarke. 

Kajaeria  Davidson 

Kingina  Davidson 

Koninckella  M.  Chalmas 

Eoninckina  Saoss 

Koninckodonta  Blttner 


a 


p. 

T. 

T. 

T. 

T. 

T. 

Kranssina  Davidson T. 

Kntorgina  Billings P. 

LacaMlUH.  Chalmas P. 

Laoqueus  Dall T. 

Lakmina CEhlert A. 

Leiorhynchas  Hall T. 

Leptsena  Dalman P. 

Leptseniaca  Beecher P. 

Leptella  Hall  and  Clarke P. 

Leptembolon  Mickwitx A. 

Leptobolna  Hall A. 

Lindstroemella  Hall  and  Clarke N. 

Lingula  Brugiere A. 

Lingulasma  Ulrich A. 

Lingulella  Salter A. 

Lingulepis  Hall A. 

Lingnlodiscina  Whitfield K. 

Lingulobolus  Matthew A. 

Lingulopa  Hall '  A. 

Linnaraonia  Waltott j  N. 

Liothyrina  CEhlort T. 

Lissopleura  Whitfield T. 

Lycophoria  Lahusen :  P. 

Lyra  Cnmberland '  T. 

Lyttonia  Waagen :  P. 

Macandrewia  King '  T. 

Ifagas  Sowerby T. 

Magellania  Bayle 

Hannia  Dewalque 

MartiniaMcCoy T. 

Martiniopsia  Waagen T. 

Heekella  White  and  St.  John P. 

Megalanteris  Sness T. 

Megathyris  d'Orbigny T. 

Hegerlina  Deslongchamps T . 

Kentzelia  Quenstedt T. 

Herista  Suess T. 

MeristellaHall T. 

Heriatina  Hall T. 

Hesotreta  Kntorga X. 

Metaplasia  Hall  and  Clarke T. 

Hickwitzia Schmidt A. 

Microthyria  Deslongchamps '  T. 

Himnlas  Barrande P. 

IfoDobolina  Salter N. 


T. 
T. 
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SYNOPSIS   OP   AMERICAN   FOSSIL   BRACHIOPODA.         [bull.  87. 


Tablr  I. — Brachiopod  genera  alj)hahetically  arranged^  etc. — Continaed. 


Oenas. 

Ordinal  rank. 

South  American 
species. 

North  American 
species. 

Cambrian. 

• 

1 

u 

> 

o 

o 

• 

9 

0« 

Devonian. 

Permian  and  Car- 
boniferous. 

m 

1 

• 

■ 

S 

0 

Tertiary. 

i 

Monomorella Billines 

A.i 

9 

1 
1 

Muhlfeldtia  Bavle  

T. 

! 

1 

1                   I 

Neobolus  Woaeen 

A. 
T. 
P. 

1 

1 
1 

! 

NewbiTria  Hall 

'      4 

i 

4 

1 

1 

....1 

NwtHuiria  Hall  and  Clarke 

. ... . 

1 

1     ■■ 

....1 

Norella  lUttner 

T. 
T. 
T. 
T. 

1 

1 

1 

1 

i 

Nototbyris  Waagen 

Nucleatula  Bittncr 

1 

1 

1 

'. -  ... 

1 

1 

1 

\-'   ■ 

1 
. 1 

1 

1 

Nacleosnira  Hall 

! 

7 
12 

!.....!-... 

2' 

4a 

' 

Obololla  Billings 

A 

A 

i  i2< 

2 

1        : 

Obolua  Eichwald 

2        2 

i                1 

Oldbamina  Waairen 

P. 

N. 
N. 

1 

1 

1 

1 

Orbicclla  d'Orbien v 

1 

1 

1 

Orbiculoidea  d'Orbiiznv 

2 

40 

1 

1 

48 

1' 

5 

16* 
1 

18« 



!                   i      "i*""" 

OriMkania  Hall  and  Clarke 

T.  

P.j 

P.  ,     6 

Orthidium  Hall  and  Clarke 

0 

1 
23« 

Orthin  Balman 

1G« 

2 

1 

\"" 

Orthoidea  Friren 

T. 
T. 

— 

""\"" 

Orthorhynchula  Hall  and  Clarke. . . 

1 

2 

21 

1' 

Orthostrophia  Hall • 

P. 
P. 
P. 
P. 
P. 
T. 

2 

1 

.  • « •  • 

2' 

4' 

Orthothetes  Fischer  do  Waldbeim . . 

12« 

0» 

1 

Ortbotichia  Hall  and  Clarke 

1 

Orthotrophia  Hall  and  CUrke 

1 

10 

2 

1 

1 
5 

1 

.  ! 

Paraatrophia  Hall  and  Clarke 

5« 

-"••(•••• 

Parazvga  Hall  and  Clarke 

2" 

1 

Patemla  Barrande 

A.  ------ 

•  •  •  •  • 

1 

• 

1 

Pentactinella  Bittner 

T. 
T. 
P. 

1 



Pentagonia  Cozzons 

1 

1 

1' 
8» 

Peutamerella  Hall 

7 

!.... 

1 
7« 

1 

PentameniB  Sowerbv 

P 

...... 

1 

Pereirrinolla  (Ehlert 

T 

T. 

X. 

I 

Pexidella  Bittner 

1 

1 

Pholidopa  Hall 

17 
1 

41 

3» 

10 
1« 

■  "1 

....1.... 

Pholidostropbfa  Hall  and  Clarke. . . 

P.'  .- 

.  1        V 

Platidia  Costa 

T. 
P. 

1 
1 

1 

1 

Platystrophia  King 

. . 

1 
6     

Cl 

3> 

30* 

1 
Gi 

1 

Plectambonites  Pander 

P.      1 
P 

8 
11 

!.... 

1 

Plectorthis  Hall  and  Clarke 

1 

( 

....L---I           ' 

Plesiothvris  Douvillo 

T. 
T, 

L... 

Plicicera  Bittner 

1          1         1     '" 

1 

1  "V 

Poly  tcBcbia  Hall  and  Clarke 

P. 
T. 

1    1 1    1 

1 

1      j 

Pomatospirella  Bittner 

1 

1 

1 



1      1 

Porambonites  Pander 

P. 

1 



I*roboscidclla  (Eblcrt 

1    1 
32 

I 

Prodactella  Hall 

p.!    1 

P.     16 

28» 

87  » J 

Prodnctus  Sowerby 

87 

Propygope  Bittner 

X.' 
T. 
N. 
P. 

1 

"  •  •  *l 

i 

1 

I 

Protorb yncha  Hall  and  Clarke 

3    \    2 

1' 

! 
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Psendocmnia  McCoy 

•  **  I" 
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Pterophloioa  Giimbel 
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Table  I. — Brachiopod  genera  alphabetically  arranged^  c<c.— Continued. 


Genus. 


Ptychoepira  Hall  and  Clarke T. 

Pugnax  Hall  and  Clarke T. 

PygopeLink T. 

Raflneaquina  Hall  and  Clarke P . 

Renaael^ria  Hall T. 

ReticulariaMcCoy T. 

BeiziaKing T. 

RhetmaWaagen T. 

Rhinoboloa  HaU A. 

Rhipidomella  (£hlert P. 

Ebynchonella  Piscber  do   Wald- 

heim T. 

Rhynchonellina  Qemmellaro T . 

Kbynchopora  GShlert T. 

Rhynchora  Dalman T. 

Rhynchorina  CEhlert T. 

Rhynchospira  Hall T. 

Rhj'nchotrema  Hall T. 

Rhynchotreta  Hall T. 

Richtbofenia  Kayaer P. 

Rdemerella  Hall  and  Clarke K. 

Komingerina  Hall  and  Clarkft T. 

Scapbiocoelia  Whitfield T. 

Scenidiam  Hall P. 

Scblzambon  Waloott K. 

Scbizoboloa  Ulrich A. 

Scbizocrania  Hall  and  Wbitfleld  ...  S. 

Scbizophdlia  Waagen P. 

iJchizophoria  King P. 

Schizotreta Katorga N. 

Belenella  Hall  and  Clarke T. 

Seminula  McCoy T. 

Sipbonotreta  do  Yerneoil N. 

Spbierobolus  Matthew !  A. 

Spirifer  Sowerby '  T. 

Spiriferina  d'Orblgny T. 

Splrigerella  Waagen T. 

Spondylobolus  McCoy |  A . 

i 

P. 
P. 
P. 

T. 
P. 
P. 
P. 
P. 
T. 
P. 
T. 


t 
•a 

n 

—^ 

o 


3 


gJS 
^  ft 

a 

e 


a 

3 

§1 


o 


StrepUa  Davidson 

Sfcreptorhyncbus  King 

Stxicklandinia  Billings 

Stringocephalas  Delhuioe — 

Btropbalosia  King 

Stropbeodonta  Hall 

Strophomena  Blainville 

Stropbonella  Hall 

Saessia  Deslongchamps 

Syntrophia  Hall  and  Clarke 
Syrlngothyris  Wincbell 


Teiebratalia  Beeeber '  T. 


1 

1 


14 


23 

4 
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1 
1 
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1 
12 


21 
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22 
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44 

104 


10 
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SYNOPSIS   OF  AMERICAN   FOSSIL   BRACHIOPODA.         [bull.  87. 


Table  I. — Brackiopod  genera  alphabetioally  arranged,  etc— Continaed. 


Genna. 

Ordinal  rank. 

South  American 
apeciea. 

North  American 
apeciea. 

Cambrian. 

• 

1 

g 

..... 

Silurian. 

1  Devonian. 

Permian  and  Car- 
J       boniferona. 

Triaaaic. 

« 

• 

*-3 

1 
0 

• 

1 

• 

i 

Terebratella  d'OrbiGmv 

! 

T 5 

,       ^ 

Tercbratula  Llh wvd 

T. 
T. 
T. 
T. 
P. 
P. 
P. 
T. 
T. 
A. 
A. 
T. 

20 

22 
6 

3> 

10 

3 

2  '     2 

2 
2 

Torobratulina  d'Orbimv  

Torehratnloitlw*  W  naiTATi  

Tetractinella  Bittner 



ThecidellaM.  Chalmaa 

— 

Thecidia  Defrance 

f 

— 

Tbecidioi>ai8  M.  Chalmaa 

Thecocvrlella  Bittner 

! 

^ 

— 

Thecoanira  Zufrmevor ........... 

— 

Th vaanotoa  Mickwitz ......... 

1 

^^" 

Tmiioaina  Hall  and  Clarke 

Torvnifcr  Hall  and  Clarke 

1  1 

1 

Trt^matia  Shame ................... 

N. 



14 

ii« 

Trematoboliis  Matthew N. 

1 

1 

....1""" 

Trematoapira  Hall '  T. 

o 

12 
3 

... 

1 

11' 

3 

1 

Triperia  (Baylo)  Hall  and  Clarke.. 
TriironoBemna  ELoeniti 

T. 
T. 
A. 
P. 
T. 
T. 
T. 
T. 
T. 
T. 
X. 

,. 



Triniorella  Billinca 

5 

7 

2 

5« 
2 

1 

Trlplecia  Hall 

5 

1 ! 

Tronidoleptua  Hall 

2' 

, 

Uncinolla  VV  aaeon 

y 

Uncinulua  Bavle 

8 

1 
11       7a 

• 

^ 

Uncit-ea  Defranco 

1 

Yemen  ilia  Hall  and  Clarke 

•  •  •  •  • 

VitulinaHall 

1 

11 

... 

•  •  «  • 

Volborthia  von  Moller 



■  «  «  • 

Whitfleldella  Hall  and  Clarke 

T. 

13 

4 

11  « 
4» 

0 

1 

«    A    •    « 

Wilsonia  Kavacr . .- 

T. 
T. 
T. 
T. 
T. 

Zeillcria  Bavle 

■    •    •    • 

Zellania  Moore 

— 

•    •    •    • 

Zumievcria  Waanen 

i 

•    •   «    • 

Zvcospira  Hall 

14 

103 

10  • 

8 

1 

""l 

«     •    *     « 

1 

10       5 

... 

Total 

154 

1,894 

311    '320 

482 

22        Q 

32 

1 
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Tablb  U. — North  American  Paleozoic  repreientation  of  the  orders,  Buperfamilies,  and 

famiHeSf  geologically  arranged. 


Order,  anperfamily,  and  family. 

1 

Number   of 
apeciea. 

Number   of 
genera. 

Cambrian  ape- 
ciea. 

1 

Ordovician 
apeoiea. 

Silurian    ape- 
oiea. 

Devonian  ape- 
ciea. 

ZO  0 

6 

Onlnr  A t.n^mata 

196 

43 

8 

17 

20 

153 

35 

113 

5 

153 

99 

24 

50 

16 

7 

54 

54 

735 

606 

1 

6 

12 
211 
186 
192 
127 
9 
7 

24 

87 

762 

197 

3 

194 

79 

30 

47 

2 

486 

45 

278 

163 

19 
9 
1 

4 

10 

4 

4 

2 

21 

18 

4 

5 

5 

3 

3 

3 

62 

45 

1 

2 

1 

19 

9 

13 

17 

3 

1 

3 

10 

76 

14 

1 

13 

19 

8 

10 

1 

43 

8 

11 

24 

57 
22 
8« 
16* 

35 

28» 

7 

20 
19 

1 
15* 

1 

1 

1 
22 
16 

1 

0« 

60 
6 

31 

17 

30 

21 

SuDerf .  Obolaoea -- 

Fam.  Faterinidas 

........ 

OboIidflB 

3 

3> 
54 

9* 
41 «« 
4' 
44 
30 
17» 
OS 
1« 
0> 
14 
U* 
173 
152 

...  .,.. 

Trimerellida) 

17  • 
14 

13  > 

1 
21 

8 

2 

61 

1 

1 

Sfi'nerf .  T<ininilar<^ »...., 

30 
1» 
29» 

21 

Fam.  LinguleUidsB 

LinguUde 

Lingulaamatidn 

21» 

42 
20 
2' 
18* 

26 

Snpcrf .  Diacinacea 

22 

Fam.  Trematidm 

DiacinidflD 

3» 
19« 

Acrotretidse. 

Siphonotretidee 

8iiT>erf.  Oraniarea 

13 
13  a 
161 
06 

22 

22* 
210 
185 

4 

Fam.  Craniidf&. r..^...... .. r.... ... 

41 

Order  Protremata 

179 

Sunerf.  Thecaoea 

160 

Fam.  KntorsinldsB 

Eichwaldiidffi 

1 
2 
65 «» 

5« 

1 
481* 

6» 
37  » 
05 

1 

i 

Biliiniraellid» 

f 

1 

8troT>homenida^ 

77" 
60  »* 
48" 
25 
2< 

26> 

ProductidsD 

125  *> 

OrthidsB 

6 
6 

61 

84" 
21 

0« 

1 
U* 

18* 

Sunerf.  Tmllacea 

10 

Fam.  Clitambonitidie 

STntrophlidsD 

Porambonitidw 

10  • 
54  » 
109 
37 

........ 

Pentameridff>. ................ 

23» 
369 
94 

10' 

Order  Telotremata 

2 
2 
2 

20 
18 
1' 
17  »• 

260 

Sunerf.  Roatracea 

40 

Fam.  ProtorhyncbidiB 

KhjncboneDidff  -rr r... 

37" 

1 

94» 
50 
26* 
22" 
2» 

225 
18 

138  « 
69** 

49» 

Sniierf .  Terebratulaoea • 

80 

Fam.  CentroneHid«« ....rr.rr ...r 

4« 

Terebratalidn 



1 

26' 

TronidoleDtiidas 

Sanerf .  SDiriferacea 

2 

71 

14' 
24  u 

33" 

190 

Fam.  A trvDidn .................... 

14* 

SDirlferide • 

1» 
1 

115" 

Atbvridie 

61 H 

26 


SYNOPSIS   OF   AMERICAN   FOSSIL   BRACHIOPODA.        [bull.  87. 


TABLES  OF  NORTH  AND   SOUTH  AMERICAN  SPECIES 

GEOLOGICALLY  ARRANGED. 

Table  III,  Cambrian. — ^Table  IV,  Ordovician.— Table  V,  Silurlan. — ^Table  VI, 
Devonian. — ^Tablb  VII,  Carboniferous  and  Permian. — Table  VIII,  Meso- 
ZOIC. — Table  IX,  Cbnozoic  and  Recent. — ^Table  X,  South  American  Fossil 
Brachiopoda. 

Table  III. — Cambrian  Brachiopoda, 
[Species  preceded  by  an  asterisk  (*)  are  found  in  the  Ordovician  also.] 


Species. 


Acrothelo  ( ?)  dichotoma  Walcott 

Acrothele  matthewi  (Hartt) 

Acrothele  matthewi  costata  Matthew 

Acrothele  matthewi  lata  Matthew 

Acrothele  matthewi  prima  Matthew 

Acrothele  subsidna  (White) 

Acrotoeta  baileyi  Matthew 

Acrotreta  gemma  Billings 

Acrotreta  gemma  depressa  Walcott 

Acrotreta  gemmnla  Matthew 

Acrotreta  microscopica  (Shamard) 

BiUingsella  alberta  (Walcott) 

Billingsella  billingsi  (Hartt) 

BiUingsella  coloradoensis  (Shamard) 

BiUingsella  festinata  (BilUngs) 

BilUngseUa  latourensis  (Matthew) 

BUUngsella  orientaUs  ( Whitfield) 

BiUingsella  qnacoensis  (Matthew) 

BiUingsella  transTorsa  (Walcott) 

BUlingseUa  Whitfield!  (Walcott) 

Botsfordia  polchra  Matthew 

Crania  ( 1)  colambiana  Walcott 

DalmaneUa  melita  (HaU  and  Whitfield) 

Discina  ( ?)  inutiUs  HaU 

Discinopsis  gnUelmi  Matthew 

Elkania  desiderata  (BiUings) 

IphideabelUBUUngs 

Iphidea  labradorica  (BilUngs) 

Iphidea  labradorica  swantonensis  (Walcott) . 

Iphidea  omateUa  Hall  and  Clarke 

Iphidea  i>anniila  ( Whit«) 

Iphidea  prospectensis  (Walcott) 

Iphidea  sculptiUs  (Meek) 

Iphidea  stissingensls  (Dwight) 

Katorgina  cingulata  BUiings 

Katorgina  ( f )  pterineoides  Matthew 

Lingnla  ( T)  calumet  N.  H.  WincheU 

Lingula  (?)  elUptica Emmons 

Lingnla  (r)mantlciaa  White 

Lingnla  (f)  mosia  Hall 

Lingula  ( f)  murray  i  BiUings 

*Lingula  quebecensis  BUiings 

Lingula  ( 1)  sti'iata  Emmons 

Lingulella  ampla  Owen 

LingoleUa  aurora  HaU 


X 


X 


upper 
Cam- 
brian. 
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Speolta. 


LlsgnlelU  (?)  billinggana  (WhiteaVM)  ... 

UngnlellaCf)  cslata  (Hall) 

Lingnlella  dawoonl  Matthew 

Lingnlella  elU  (Hall  and  Whitfield) 

Linpilella  graBTllleiiaifl  Walcott 

LingulelU  ( ?)  inflaU  Matthew 

LingiileUa  ( T)  inflata  oralis  Matthew 

'LingiilellA  irene  (Billinct) 

Liognlella  Ue^ia  Matthew 

Lingolella  lambomi  Meek 

Lingnlella  lingnloidea  Matthew 

Lingnlella  macconelli  Walcott 

Lingnlella  niartineuaia  Matthew 

^Lingnlella  minnta  Hall  and  Whitfield  . . . 

Lingnlella  radnla  Matthew 

Lingnlella  atarri  Matthew 

Lingnlella  atarri  minor  Matthew 

Lingnlella  stoneaiia  Whitfield 

Lingnlella  winona  Hall 

Lingulepia  acuminata  (Conrad) 

Lingulepie  acntangnla  (Roemer) 

Lingulepia  cuneolna  Whitfield 

'Lingulepia  (?)  mera  Ball  and  Whitfield . 

Lingnlepis  matinalis  Hall 

Lingulepia  pinniformia  Owen 

Lingulepia  prima  (Hall) 

Lingulepia  primieformia  Whitfield 

Linnarsonia  belti  Davidaon  f 

Linnaraonia  roisera  (Billings) 

Linnarsonia  pretioea  (Billings) 

Linnaraonia  aagittalis  taconioa  Walcott . . 

Linnarsonia  transTersa  (Hartt) 

Obolella  atlaatica  Walcott 

Obolella  chromatica  Billings 

Obolella  circe  Billings 

Obolella  crassa  (Hall) 

'Obolella  ( ?)  diacoidea  Hall  and  Whitfield 

Obolella  gemma  Billinga 

Obolella  ( ?)  gemmnla  Matthew 

'OboIeUa  (?)  ida Billings 

Obo)ella  minnU  (Hall  and  Whitfield) 

Obolella  nana  Meek  and  Hayden 

Obolella  nitida  Ford 

Obolella  pectenoidea  Whitfield 

OboIelUk  polita  Hall 

Obo]na(r)m%jor  Matthew 

Obelus  (?)  mnrrayi  Billings 

Obolnspristinns  Matthew 

Obolus  pnlcher  Matthew 

Obolns  refulgens  Matthew 

Orbion]a(?)  exoentrica Emmons 

Orthia(?)aplcalia  Billings 

Orthis  ( f)  enrekensis  Walcott 

Ortliis(f)  highlasdenais  WakM>tt 


Lower 
Cam- 
brian. 


X 
X 


Middle 
Cam. 
brian. 


Cam- 
brian. 


X 
X 


X 
X 


X 
X 
X 


X 
X 


X 
X 
X 
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Tabuc  lll.^Cambrian  JSrocfc^podO'— Continued. 


Species. 


Lower 
Cam- 
brian. 


Orthis  ( ?)  lentionlaria  Wablenberg 

Orthie  (7)  lenticularis atiypoidee  Uattbew 

Orthia  (?)  lentiealarla  lynoioidee  Matthew 

Orthia  ( 1)  lentionlaria  atrophomenoidea  Matthew 

Orthis  (f)remnlchiaN.H.Winchell 

Orthis  (7)  aalemenaia  Walcott 

Orthis  (?)8andberglN.H.Winchell .. 

Orthisina  ( ?)  Johannensia  Matthew 

Protorhyncha(?)  antiquata  (Billings) 

Protorhyncha  (?)  minor  (Walcott) 

Syn  trpphia  araohne  (Billings) 

Syntrophia  arethuaa  (Billings) 

Syntrophia  ( f )  armanda  (Billings) 

Syntrophia  barabnenais  ( A.  Winchell) 

Syntrophia  calcifera  (Billings) 

Syntrophia  primordialia  (Whitfield) 

Trematobolns  insignii  Matthew 

Knmber  of  Cambrian  species,  116. 

Namber  of  species  in  each  division 

Number  of  species  common  to  the  Lower  and  the  other  divisions  of  the 

Cambrian 

Knmber  of  species  common  to  the  Middle  and  the  other  divisions  of 

the  Cambrian 

Namber  of  species  common  to  the  Cambrian  and  Ordovician  system,  6. 
Number  of  species  passing  from  each  division  into  the  Ordovician 


Middle 
Cam- 
brian. 


X 
X 
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39 


5 


Upper 
Cam- 
brian. 


X 
X 
X 
X 
X 


X 

X 


X 
X 
X 
X 
X 
X 


61 

1 
1 
c 
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Table  IY .-—Ordovioian  Braohiopoda, 

[Bi^Binlaeye;  BR = Black  Kiver;  Ci—CiBcinnati  and  Lorraine;  EO  =  Eoordovlcian ;  MO==Meao- 
ordoTician ;  KO = If eoordoTician ;  T  ^  Trenton ;  TJ  =  Utica.  Species  preceded  bj  an  aeteriek  ( * )  are 
foond  in  the  SUnrian  also;  by  an  obelisk  (t),  in  the  Cambrian.] 


Species. 


Billing8ella(?)  grandAva  (BUlings) 

BillingseIla(?)primordiaU8  (Whitfield) 

Camarella  ambigaa  ( Hall ) 

Gamarella  breviplicata  Billings 

CBmareUa(r)  oosUto Billings 

Camarella  longirostenm  Billings 

Camarella  panderi  Billings 

Csmarella  parva  Billings : 

Camarella  polita  Billings 

Camarella  Tarians  Billings 

Camarella  rolborthi  Billings 

Camarotcechia  plena  Hall 

Catasy  ga  orratica  Hall 

Catazyga  head!  (Billings) 

Clitambonites  (1)  borealis  (Castelnaa) 

Clitambonitee  dirersa  (Shaler) 

Clitambonites  diversa  altissima  Winohell  and  Schaohert. 

Clitambonites  plana  retroflexa  deTemenfl 

CoDotre  ta  ttjb  ti  Walcott 

Crania  albersl  Miller  and  Faber 

Crania  (?)  deformia  (Hall) 

Crania  dyeri  Miller 

Crania  grannloea  N.  H.  Winchell 

Crania  Iselia  Hall 

Oania  ( ?)  ftversa  Sardeson 

Crania  seabiosa  Hall 

Crania  setigera  Hall 

Crania  socialis  XTlrich 

Crania  trentonenais  Hall 

CTaniella(r)  ulriohi  Hall  and  Clarke 

Cycloepira  bisnloata  (Emmons) 

Dalmanella  am<Bna  ^.  H.  Winchell 

Dalmanella  bellnla  (James)  Meek  sp 

DalmaneUa  crispata  (Emmons) 

Dalmanella  electra  (Billings) 

Dalmanella  electra  migor  Matthew 

Dalm  anella  electra  lasTis  Matthew 

Dalmanella  ( ?)  evadne  (Billings) 

Dalmanella  hamburgensis  (Walcott) 

Dalmanella  macleodi  (Whitfield) 

Dalmanella  (T)  plidfera  (Hall) 

Dalmanella  pogonipensis  (Hall  and  Whitfield) 

Dalmanella  stonensis  (Safford) 

Dafananella  subseqnata  (Conrad) 

Dalmanella  snbtDqnata  circnlaris  N.  H.  Winchell 

DalmaneUa  subieqaata  conradi  N.  H.  Winchell 

Dalmanella  subflBqnata  gibbosa  Billings 

Dalmanella  snbeqnata  perreta  (Conrad) 

Dalmanella  tenna  (Sardeeon) 


Soordoyician. 


Calcifer- 
oos. 


X 

X 


X 

X 


X 
X 
X 


Xf 


Chaxy. 


X 


X 
X 
X 
X 


Mesoordo- 
Tician. 


Neoordo- 
Tician. 


Trenton,      Cinein- 
Black  River,!     nati, 
Birdseye.  i    Utica. 


BR 


BR 


T 
T 
T 


T 
T 
T 
T 


T 


T 
T 
T 
T 
BR,T 
T 


Ci 
U.Cl 


CI 


U 


U 


U.Ci 


U.Ci 
Ci 
U 


Ci 
CI 


Ci 
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Tablk  IV. — Ordovieian  Brackiopoda—^ODtinned, 


Speolee. 


I>aliDanelU  tesiadinariA  (Dalmaa) 

Dalmanella  teatadinarU  emacerata  Hall 

Dalmanella  testudinarla  meeki  (MUler) 

Dalmanella  teBtadinaria  mnltisecta  ( James)  Meek  sp. 

Dinobolus  canadensis  (Billings) 

Dinobolns  xnagniflcns  (Billings) 

Dinobolus  (f)  panros  Whitfield 

Dinorihis  deflecta  Conrad 

Dinorthis  fontinalis  (White) 

Dinorthis  iphlgenia  (Billings) 

Dinorthis  meeds!  Winchell  and  Schachert 

Dinorthis  meedsl  gennana  Winchell  and  Schnchert. . . 

Dinorthis  pectinella  (Emmons) 

Dinorthis  pectinella  sveeneyi  N.  H.  Winchell 

Dinorthis  platys  (Billings) 

Dinorthis  porcata  (MoOoy) 

Dinorthis  proavita  Winchell  and  Schuchert 

Dinorthis  retrorsa  (Salter) 

Dinorthis  subqnadrata  Hall 

Discina  (?)  sublamellosa  Ulrich 

Eichwaldia  subtrigonalis  Billings 

Elkania  ambigaa  ( Walcott) 

GUssia  romingeri  Hall  and  Clarke 

Glossina  orassa  ( Hall) 

Glossina  c jane  (Billings) 

Glossina  deflecta  Winchell  and  Schuobert 

Glossina  hurlbnti  N.  H.  Winchell 

Glossina  trentonensis  (Conrad) 

HeberteUabattin  (Billings) 

Hebertella  bellarugosa  ( Conrad) 

Hebertella  borealis  (Billings) 

Hebertella  Imperator  (Billings) 

Hebertella  inscnlpta  Hall 

Hebertella  lonensis  (Walcott) 

Hebertella  maria  (Billings) 

Hebertella  occi  den  talis  Hall 

Hebertella  occidentalis  sinnata  Hall 

Heterorthis  cljtie  Hall 

Leptana  charlotte  Winchell  and  Schnchert 

*Leptiena  rhomboidalis  (Wilckens)  . • 

Leptsna  unicostata  Meek  and  Worthen 

Leptella  sordida  (Billings) 

Leptella  decipiens  (Billings) 

Leptobolns  grandis  Matthew 

Leptobolns  insignis  Hall 

Leptobolns  lepis  Hall 

Leptobolns  occidentalis  Hall 

Lingnla  eqnalls  Hall 

LingulabelUBUlings 

Lingnla  beltrami  Winchell  and  8  ihuchert 

Lingula  bisnlcata  Ulrich 

Lingnla  brlseis  Billings 


Eoordovician. 


Calcifer- 
ons. 


Chasy 


Meeoordo- 
vician. 


Trenton, 

Blsck  River, 

Birdseye. 


Bi,BR,T 


X 
X 


X 
X 
X 


BB,T 

BR,T 

T 

T 


Keoordo- 
yician. 


Cincin- 
nati, 
Utica. 


T 
T 
T 
T 
T 


T 


T 
T 


T 
T 
T 


T 
BK,T 


T 
T 
T 


U.Ci 
U 
Ci 
U 


Ci 
Ci 
Ci 
Ci 
Ci 


Ci 


TJ 


Ci 


Ci 
Ci 
Ci 


U,C1 
Ci 


V 

u 


Ci 

u 
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Table  IY. — Ordovician  Braehiopoda — Continned. 


Species. 


Lingula  ( f )  canadensia  Billings 

Lingnla  ciiiciiin»ti«nsifl  Hall  and  Whitfield 

Lingiila  clathrata  Winchcll  and  Schuchert 

Lingula  oobonrgenaia  Billings 

Lingula  ooringtonensia  Hall  and  Whitfield 

Lingula  onrta  Conrad 

Lingnla  (?)  dolata  Sardeaon 

Lingula  eldei-i  Whitfield 

Lingula  elongata  Hall 

Lin  gula  e  va  Billings 

Lingnla  forbesl  Billinga 

Lingula  howleyi  ICatthew 

Lingula  hnronensis  Billings 

Lingula  iole  Billings 

Lingula  iowensis  Owen 

Lingnla  iris  Billinga 

Lingula  kingstonenais  Billings 

Lingula  lyeliiBiUings 

Lingula  man telli  Billings 

Lingula  modesta  TTlrieh 

Lingula  morsii  N.  H.  Winchell 

Lingula  nympha  Billings 

Lingnla  obtnaa  Hall 

Lingula  impilloaa  Emmons 

Lingula  perryi  Billings 

Lingula  Philomela  Billings 

Lingula  progne  Billings 

fLiiigulaquebecensis  Billings 

Lingnla  rectilateralis  Emmons 

Lingnla  riciniformia  Hall 

Lingula  riciniformia  galenensis  Winchell  and  Schuchert 

Lingula  TRnhomi  Killer 

Lingula  whiifieldi  Ulrich 

Lingnlaama  galenensis  Winchell  and  Schuchert 

Lingnlasma  schucherii  Ulrich 

LlnguleUa  ( f )  cnneata  Matthew 

tLingnlella  Irene  (Billings) 

tLingnlella  minuta  Hall  and  Whitfield 

Lingulella  roberti  Matthew 

Lingolella  selwyni  Matthew 

tLingnlepi8(r)  men  Hall  and  Whitfield 

Lingulobolus  affinis  Billings 

Lingnlobolns  affinia  cnneata  Matthew 

Lingnlopa  norwoodi  (James) 

Lingulops  whitfieldi  Hall 

10bolella(T)diaooidea  Hall  and  Whitfield 

10bolella(f)idaBiUings 

Orbiculoidea  lamellosa  Hall 

Orbiculoidea  tenuistriata  (Ulrich) 

Ortbidium  gemmicula  (Billings) 

Ortbia  (?)  acuminata  Billings 

Orthia  caranaii  Salter 


Soordovician. 


Mesoordo- 
vician. 


Calcifer- 
ous. 


Chaxy. 


X 


X 
X 
X 
X 
X 
X 
X 
X 


X 
X 


Trenton, 

Black  River, 

Birdaeye. 


Xt 


T 
T 
T 
T 


T 

T 

BR 


BR 


T 
T 


T 
T 
T 
T 
T 
T 
T 


Neoordo- 
vician. 

Cincin- 
nati, 
Utica. 


Ci 
Ci 


U 


Ci 


Ci 


U.Ci 


V 


C. 

D 
Ci 


Ci 
Ci 


CI 


Ci 
U 
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Tabub  IV. — Ordovidan  Brackiopoda — Continued. 


Species. 


Orthis  ( f )  eentrilineata  H*U 

Ortb  i  s  corinn*  Billings 

Orthis  costalis  Hall 

Orthift  (7)  delicatnla Billings 

Orthis  (?)  desmoplenra Meek 

Orthis  ( ?)  eudocia BUlings 

Orthis  enryoDo  Billings 

Orthis  hippolyte  Billings 

Orthis  (?)  holstoni  (SafTord)  Hall 

Orthis  ( ?)  leptsenoides  Emmons 

Orthis  raenapiie  H  icks 

Orthis  (?)  minna Billings 

Orthis  (?)  morrowensls James ., 

Orthis  (?)  mycale  Billings 

Orthis  panderiana  Hall 

Orthis  ( f)  pigra  Billings 

Orthis  ( f)  porcia  Billings 

Orthis  (?)  pnmlla  Ulrich 

Orthis  (?)  saffordi  Hall  and  Clarke 

Orthis  (?)  sola  Billings 

Orthis  tricenaria  Con  rad 

Orthis  (?)tritonia  Billings 

Orthorhynchala  linneyi  (James) 

Parastrophia  divergens  Hall  and  Clarke 

Farastrophia  hemiplicata  Hall .' 

Parastrophia  hemiplicata  rotunda  (Winchell  and  Schnch- 

ert) 

Farastrophia  obsonra  (Hall  and  Whitfield) 

Parastrophia  scofieldi  (Winchell  and  Schochert) 

Fatemla  amii  Schuchert 

PhoUdops  cincinnatiensis  Hall 

Pholidops  snbtruncata  Hall 

PhoUdops  trentonensis  Hall 

Pholidops  trentonensis  minor  Winchell  snd  Schnchert. . . 

Platystrophia  acuminata  James 

Platystrophia  acatilirata  (Conrad) 

*  Platystrophia  biforata  (Sohlotheim) 

Platystrophia  crassa  (James) 

Platystrophia  laticostata  Meek 

Platystrophia  lynx  (Eichwald) 

Plectambonites  gibbosa  Winchell  and  Schnchert 

Plectambonites  plicatella  (Ulrich) 

*  Plectambonites  serioea  (Sowerby) 

Plectorthis  eqoivalvis  Hall 

Plectorthis  dichotoma  Hall 

Plectorthis  eUa  Hall 

Plectorthis  flssicosta  Hall 

Plectorthis  Jamesi  Hall 

Plectorthis  kankakensis  (McChesney ) 

Plectorthis  plicatella  Hall 

Plectorthis  sectostriata  (ITlrich) 

Pleotorthia  triplieateUa  (Meek) 


Eoordovician. 


Calcifer- 
oas. 


Chazy. 


X? 

X 

X 

X 

X 


X 
X 


X 
X 


Mesoordo-    Keoordo- 
vician.     I    vician. 


Trenton, 

Black  River, 

Birdseye. 


Cincin. 

nati, 

XTtica. 


T 
T 


X 
X 


T 

T 


BR,T 


BR,T 


Ci 


Ci 


Ci 


Ci 


Ci 
Ci 


Ci 
Ci 


Ci 
Ci 
U.Ci 
Ci 
Ci 
Ci 


V 
C,Ci 
Ci 
Ci 
Ci 
Ci 
Ci 
Ci 
U.Ci 
Ci 
Ci 
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Tabub  IV.— OnloWeiaii  Braekiopoda'-^ontinned, 


Speoies. 


Plectortbia  Whitfield!  (N.H.WincheU) 

PoljtoechiA  apicalis  (WUtfield) 

Protorhyncha  dabi»  Hall 

Bafineaqniiia  altenuita  (Connd)  Emmona 

Kaflneaqnina  altemata  altemiatriata  Hall 

Rafineaquina  altemata  f racta  (Meek ) 

Bafineaqnina  altemata  lozorhy  tia  (Meek) 

Xafineaquina  altemata  naaata  (Conrad) 

Bafi]MaqaiDa(f)ataTa  (Matthew) 

*  Raflneaqaina  cerea  (Billinga) 

Safloeaqoina  deltoidea  (Conrad) 

Bafineaqnina  laaciata  Hall 

Saflneaqnina  imbrex  (Pander) 

Baflneaquina  incraaaata  (Hall) 

Bafineaqnina  kingi  (Whitfield) 

Bafineaqnina  lata  Whiteavea 

Bafineaqnina  meaacoata  (Shnmard) 

Bafineaqnina  minneeotensis  (S.  H.  Winchell) 

Bafineaqnina  minneaotenaia  inqnaaaa  (Sardeaon) 

Bafineaqnina  nitena  (Billinga) 

Bafineaqnina  aqnamula  (Jamea) 

Bafineaqnina  tennilJneata  (Conrad) 

Bafineaqnina  ulrichi  (Jamea) 

BeUia(r)  grannlifera  (Meek) 

Bbjrnchonella  (?)  acntiroatria  Hall 

BbynchoneUa  ( ?)  an  ticoatienaia  Billinga 

Bhynchonella  ( ?)  corinthia  Billinga , 

*Bhjnchonella(r)janea  Billinga 

Bhynchonella  ( 7)  neenah  Whitfield 

Bhynchonella  (?)  orientalia BUlinga 

Bhynchonella  (?)  aordida Hall 

Bhynchonella  (?)  anbtrigonalia  Hall 

Bhynchoteema  ainahei  (N.  H.  Winchell) 

Bhjnchotrema  capaz  (Conrad) 

Bhynchotrema  dentata  (HaU) 

Bhynchotrema  inieqniyalyia  (Caatelnan) , 

Bhynchotrema   innqnivalvia  laticoatata  Winchell    and 

Schnchert 

Bhynchotrema  ottawaenaia  (Billinga) 

Bhynchotrema  perlamelloaa  (Whitfield) 

Boenidinm  anthonenaia  Sardeaon 

Scenidinm  (f)  merope  (Billinga) 

Schizambon  ( ?)  dodgii  Winchell  and  Schnchert 

Sehisambon  ( ?)  flaana  canadenaia  Ami , 

Schixambon  ( 7)  lockii  Winchell  and  Schnchert 

Sehisambon  typicaliaWalcott , 

Schiaocrania  flloaa  HaU 

8chizocrania(?)  radiaHall 

Schixocranxa  achnchertl  Hall  and  Clarke 

Sehlaotreta  conjca  (Dwight) 

SchSxotreta  minntnla  Winchell  and  Schnchert 

Sehiiotieta  oTalia  Hall  and  Clarke 

BnU.  87 3 


BoordoTician. 


Caloifer. 
ona. 


X 


Chaay. 


Meaoordo- 
vician. 


Trenton, 

Black  River, 

Birdaeye. 


BR,T 


BR 


T? 

T 

T 


T 
T 
T 


T 
T 

T 
T 


T 
T 
T 


T 
T 
T 
T 


Neoordo< 
vician. 

Cincin- 
nati, 
Utica. 


CI 


U.Cl 
Ci 
CI 
Ci 

Ci 


Ci 
U 


Ci 

Ci 
Ci 


Ci 
U,Ci 

U 
Ci 


Ci 


Ci 
Ci 


Ci 
CI 


Ci 


Ci 


U 

Ci 


U.Cl 


Ci 
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6TNOP8I8   OF  AMERICAN  FOSdIL   BRACHIOPODA.        [buluS?. 


Table  lY.^OrdovieUm  Braehiapoda^Continued, 


Species. 


SohiKotreta  pelopea  (Billings) 

Siphflinotreta  (?)  mionla  McCoy 

Siphonotreta  ( ?)  mlnnesotonsis  Hall  and  Clarke 

Spberobolas  splsias  Billings 

Strophomena  approximata  (James) 

Strophomena  ( ?)  arethusa  Billings 

Strophomena  billingsi  Winchell  and  Schnchert 

Strophomena  cardiuale  (Whitfield) 

Strophomena  conradi  Hall 

Strophomena  ( ?)  decliyis  James 

Strophomena  emaciate  Winchell  and  Schnchert 

Strophomena  flnctuosa  Billings 

Strophomena  hallii  Miller 

Strophomena  hecuba  Billings 

Strophomena  (?)  imbeoilis  Billings 

Strophomena  incnrvata  (Shepard) 

Strophomena  Iffivis  Emmons 

Strophomena  ( 7)  minor  (Waloott) 

Strophomena  neglecta  (James) 

Strophomena  neglecta  acnta  Winchell  and  Schnchert 

Strophomena  nutans  Meek 

Strophomena  planoconveza  Hall 

Strophomena  planodorsata  Winchell  and  Schnchert. . 

Strophomena  mgosa  (Baflnesqne)  BlainviUe 

Strophomena  mgosa  Hubtenta  Hall 

Strophomena  scofieldi  Winchell  and  Schnchert 

Strophomena  septate  Winchell  and  Schnchert 

Strophomena  sinnata  Meek 

Strophomena  sulcata  (Yemenil) 

Strophomena  thalia  Billings 

Strophomena  trentonensis  Winchell  and  Schnchert . . 

Strophomena  trilobata  (Owen) 

Strophomena  retiista  James 

Strophomena  winchell!  Hall 

Strophomena  wisconsinensis  Whitfield 

Syntrophia  lateralis  (Whitfield) 

Trematis  orassipnncta  Ulrich 

Tremati8(?)dyeri  Miller 

Trematis  fragllis  TTlrieh 

Trematis  hnronensis  Billings 

Trematis  millepnnctata  Hall 

Trematis  montrealensis  Billings 

Trematis  obUkta  Ulrich 

Trematis  ottawaensis  Billings 

Trematis  pnnctostriata  Hall 

Trematis  (?)  pnstnlosa  Hall 

Trematis  qninonncialis  Miller  and  Dyer 

Trematis  reticnlaris  MiUer 

Trematis  terminalis  Emmons 

Trematis  nmbonata  Ulrich 

Triplecia  cuspidata  Hall 

Tripleoia  extans  (Emmons) 


Eoordovician. 


Calcifer- 
ous. 


X   ? 


Cbazy 


Mesoordo- 
Tician. 


Keoordo- 
vician. 


Trenton, 

Black  River. 

Birdaeye. 


Cincin> 

nati, 

Utica. 


T 
Bi 


T 

T 


T 
T 
T 


T 
BR 


T 
T 


Ci 


Ci 
CI 


Ci 
Ci 


U 
Ci 
Ci 


Ci 
CI 
Ci 
Ci 
CI 
Ci 
Ci 


Ci 

Ci 


a 

Ci 


Ci 

Ci 


U,Cl 


U,Ci 
Ci 
Ci 
Ci 
Ci 
Ci 


Ci 
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Tablb  IV.— Ordovfoiaw  Braokiopodtfr-Coniiantd, 


Species. 


EoordoTician. 


Calcifer- 
oas. 


TripleclA  nndeiM  HaU 

TriplecU(?)ndijiU  Whitfield 

Ttiplecia  nlricbi  Winchell  and  Schaohert 

Zygoepini  cincinnatieiitie  Meek 

Zygoepin  oonoentrica  TTlrich 

Zygoepira  deflects  (Hall)' 

Zygoapira  exigna  (Hall) 

Zy  gocpira  kentnckienflis  Jamea 

Zygoepira  modesta  Hall 

Zygoepira  nicdetti  Winchell  and  Schuchert 

Zygoepira  pntilla  Hall  and  Clarke 

Zygoepira  rBcnrvlroetra  (Hall) 

Zygoepira  saifordi  Winchell  and  Schuchert 

Nnmber  of  Ordovician  species,  319.  ' 

Knmber  of  speciee  in  each  division 

Nomber  of  species  common  to  the  Caldferoas  and  the  other  \ 

divisions 

Number  of  species  common  to  the  Chasy  and  the  other  i 

divisions 

Knmber  of  species  common  to  the  Trenton  and  the  other  I 

divisions '. 

Number  of  species  common  to  the  Cincinnati  and  the  other 

divisions 

Species  common  to  the  Ordovician  and  Silurian  systems,  5. 
Nnmber  of  speciee  i>assing  from  each  division  into  the 

Silurian 


Chasy. 


63 


Mesoordo- 
vician. 


Tk^ntoD, 

Black  River, 

Birdseye. 


26 


T 
T 


T 
T 


128 


27 


3 


Neoordo- 
vician. 


Cincin- 
nati, 
TJtica. 


Ci 
Ci 
Ci 


Ci 
U,Ci 


CI 


136 

1 

2 

27 
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SYNOPSIS  OF    AMERICAN   FOSSIL   BRACHIOPODA.        [bull.  87. 


Table  Y, ^Silurian  Brackiopoda, 

[A = AnttoMti ;  Ar  =  Ariaaig ;  CI = Clinton  ;  6n = Gnelpb  ;  MS  =  MMMilnrian  ;  N  =  Niann ; 
NS=Keoeilarian  ;  Te  =  Tentaonlite  and  Coralline;  W  =  Waterlime.  Species  preceded  by  an 
aatexisk  (*)  are  found  in  the  Devonian  alao ;  by  an  obeliak  (f),  in  the  Ordorician.] 


Eo* 
■ilarian. 


Speoiee. 


Anastrophia  brevirostris  (Sower by)  Hall... 

Anastrophia  intemascens  Hall 

Anastrophia  interplicata  (Hall) 

Anoplotheca  hemispherica  (Sowerby) 

Anoplotheca  planoconveza  (Hall) 

Anoplotheca  plicatnla  (Hall) 

Athyris  ( t)  solitaria  Billings 

Athyris(f)tamidula  Billings 

Athyris  (7)  torgida  Sfaaler 

Atrypa(f)gibbosaHaU 

Atry pa  (?)  lara  (Billings) 

Atrypa  laticorrngata  Foerste 

Atrypa  marginaUs  (Dalman) 

Atrypa  nodostriata  Hall 

Atrypa  phoca  (Salter) 

*  Atrypa  reticularis  (Linnsns) 

Atrypa  reticnlaris  niagarensis  Nettolroth  . 

Atrypa  mgoea  Hall 

Atry pina  clintoni  Hall  and  Clarke 

Atrypina  dispaiilis  Hall 

A  trypina  intermedia  Hall 

Billingsella  ( 1)  laarentina  (Billings) 

Bilobites  acutilobas  (Ringueberg) 

Bilobltes  bilobus  (Llnnseiu) 

Camarella  lenticnlaris  Billings 

CamarotCBchia  ( f )  adnns  Hall 

Camarotcechia  ( f )  acinus  convexa  (Foerste) 

CaniarotcBchia  aequiradiata  Hall 

CamarotcBchia  fringilla  Billings 

Camarotcechia  glacialis  Billings 

Camarotoechia  ( f )  indianensis  Hall 

Camarot4£chia  ( f)  neglecta  Hall 

Camarottiechia  ( ?)  obtusiplicata  Hall 

Canuurotcpchia  (f)  whitii  Hall 

Capelliniamira  Hall  and  Clarke 

Chonetes  oomuta  Hall 

Chonetes  nova>Bcotica  Hall 

Chonetes  striatella  (Dalman) 

Chonetes  tenuistriata  Hall 

Chonetes  nndnlata  Hall 

Clintonella  vagabunda  Hall  and  Clarke 

Clorinda  arcuosa  (MoChesney) 

Clorinda  areyi  (Hall  and  Clarke) 

Clorinda  barrandii  (Billings) 

Clorinda  fomicata  (Hall) 

Clorinda  ventricosa  (Hall) 

Conchid  inm  bilocnlare  Llnnens 

Conchidium  colletti  Miller 

Conchidiom craasiradiatnm  (McChesney). . 


Mesosilurian. 


Medina. 


Antt- 

cosU, 

Clinton. 


CI 
CI 
CI 
A 
A 
A 
CI 
A 
CI 


CI 


CI,  A 


CI 


CI 

a 

A 
A 


CI 


CI 


Gaelph, 
Arisaig, 
Niagara. 


N 
N 
N 


N 
N 
MS 
N 
N 
N 


N 
Ar 


N 


N 


Keosi- 
Inrian. 


Tentac- 
nUte. 

Water- 
lime. 


N 
N 

N 
N 
K 


Ar,N 

Nf 

Ar 

N 


CI 


N 


CI 
A 
CI 


K 
MS 


N 


W 
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Table  Y. — Silurian  Brachiopoda — Continued. 


Species. 


CoDchidiam  crassipliomn  Hall  and  Clarke 

Conchidinm  decnasatum  ( Whiteavea) 

CoDchidinm  exponeua  Hall  and  Clarke 

Conehidium  georgiae  Hall  and  Clarke 

Coochidiam  greenii  Hall  and  Clarke 

Conchidinm  knappi  (Hall  and  Whitfield) 

Conchidinm  laqneatnm  (Conrad) 

Conchidinm  littoni  (Hall) 

Conchidinm  multicostatnm  (HaU) 

Ooncliidinm  nyidna  (Hall  and  Whitfield) 

Conchididm  ohsoletnm  Hall  and  Clarke 

Conchidinm  ocddentalo  Hall 

Conchidinm  scopariam  Hall  and  (Tlarke 

Conchidinm  tenniooetatnm  (Hall  and  Whitfield) . 

Conchidinm  imgniforme  (Ulxich) 

C^raniA  acadienaia  HaU 

Crania  anna  SpencM' 

Crania  dentata  Bingneherg 

Crania  dnbia  Foerate 

Crania  gracilia  Bingneberg 

Crania  setifera  HaU , 

Crania  ailnriana  Hall 

Crania  apinigera  HaU , 

Craniella(?)  clintonenaia  Foerate 

C jcl<Mpira  ( f )  aparaiplica  Foerate 

Cyrtia  ezporrecia  (Wahlenberg) 

Cyrtia  meta  Hall 

CyrtiA  myrtia  BUlinga 

Cyrtina  pyramidalia  (Hall) 

Dalmanella  arenaria  Hall  and  Clarke 

Dalnianella  elegantnla  (Dalman) 

DalnaneUa  elegantnla  parva  (Foerate) 

Dalmanella  parva  de  Yemeuil 

Delthyris  ( ?)  rugicosU  (HaU) 

Del  thyria  sulcata  Hiainger 

DictyoneUa  anticoatienaia  Billings 

Dictyonella  concinna  HaU '. , 

DictyoneUa  corallifera  HaU 

Dictyonella  gibboaa  Hall 

Dictyonella  reticulata  HaU 

Dinobolna  conradi  HaU , 

Glosslna  perorata  (HaU) 

Gypidula  coppingeri  (Etheridge) 

Gypidnla  globoaa  (Ifettelroth) 

Gypidula  knotti  (Kettelroth) 

Gypidnla  nnclea  (HaU  and  Whitfield) 

Gypidula  roemeri  HaU  and  Clarke 

Gypidnla  onipUcata  (Nettelroth) 

Hebertella  day tonenaia  (Foerate) 

Hebertellafiaiuta  (Foerate) 

HindeUa  prinatana  (Billings) 

Hifidftlla  nmboBata  (BJlUngs) 


Bo- 
sUorian. 


Mesosilnrian. 


Neosi- 
lurian. 


Medina. 


Anti- 

ooeti, 

Clinton. 


CI 


CI 


CI 
CI 


CI 
A 


CI 
CI 
A 


CI 


CI 


CI 
CI 
A 
A 


Gnelph, 
Arisaii?, 
Kiagaxa. 


N 

N 


Tentac- 
uUte, 

Water- 
limo. 


N 

N 
N 

N 

6u 

6u 
N 
N 

Ar 

N 


N 
N 

N 
N 


I 


N 

N 
N 

N 
N 
N 


Ar 
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N 


MS 
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SYNOPSIS  OP  AMERICAN  FOSSIL   BRACHIOPODA.        [BULL.g7. 


Tablk  y. — Silurian  ^rachiopada — ^Continued. 


Species. 


HomflBoepira  aprinifonnia  Hall 

Homceotpira  evax  Hall 

Homoeotpira  eobrina  (Beeober  and  Clarke)  . 

Hyattella  congesta  (Conrad) 

Hyatella  Jnnla  (BillingB) 

1  *  Leptona  rhomboidalls  (Wilckens) 

Lingnla  acatirostra  Hall 

Lingnla  bicarinata  Rin^eberg 

Llngula  clintonl  Vanaxem 

Lingnla  coneata  Conrad 

Lingnla  gibbosa  Hall 

Lingnla  ingens  Spencer 

Lingnla  inanlarle  Billings. , 

Lingnla  lamellata  Hall 

Lingnla  lingnata  Hall  and  Clarke , 

Lingnla  oblata  Hall 

Lingnla  snbelliptica  d'Orbign  j 

Lingnla  teniola  Hall  and  Clarke 

Lingnlops  grant!  HaU  and  Clarke 

Meriatina  maria  Hall 

Meristina  rectiroBtra  Hall 

Heristina  trisinnata  (MoCbesney) 

Mimulns  waldronensis  (Miller  and  Dyer) 

Monomorella  egani  Hall  and  Clarke 

Iff onomorella  greenii  Hall  and  Clarke 

Monomorella  kingi  Hall  and  Clarke 

Monomorella  newberryi  Hall  and  Wbitfield. 

Monomorella  orbicnlaris  Billings 

Monomorella  ortoni  Hall  and  Clarke 

Monomorella  ovata  Wbiteaves 

Monomorella  ovata  lata  Wbiteayes 

Monomorella  prieca  Billings 

*  Nucleospira  elegans  Hall 

Nudeotpira  pisiformis  Hall 

Nncleospira  rotnndata  Wbitfield 

Orbicnloidea  nnmnlns  Hall  and  Clarke 

Orbicnloidea  parmnlata  Hall 

Orbicnloidea  eubplana  (Hall) 

Orbicnloidea  Tannxeml  (Hall) 

Ortbis  benedicti  Miller 

Ortbis  davidsoni  de  Yemenil 

Ortbis  ( ?)  flsaiplica  Roemer 

Ortbia  flabellites  (Hall)  Foerste 

Ortbis  flabellitea  spania  Hall  and  Clarke 

Ortbis  ( 7)  glypta  HaU  and  CUrke 

Ortbis  ( 7)  missonriensis  Sbnmard 

Ortbis  ( 7)  niaia  Hall  and  Wbitfield 

Ortbia  ( 7)  pnnctoatriata  Hall 

Ortbia  ( 7)  mgiplicata  HaU  and  Wbitfield. . . . 

Ortbia  ( 7)  ruida  BiUinga 

Ortbia  ( 7)  anbnodoaa  HaU 

Orth/s  rO  tennidena  Hall 


Bo- 
aUorian. 


Meaoailnrian. 


Neoai- 
larian. 


Medina. 


n.««i»K   '  Tentac- 

AriSSSg    ""*«^ 

Clinton,  j  Niagara'. !   ^^''' 


Anti- 
coati. 


CI 
A 
CI 

a 


ci 


ci 
ci 
ci 
ci 


ci 


ci 
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N 

N 

N 

N 

N 
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N 

N 
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N 

Gu 
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N 
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Tablk  v. — Silunan  Braekiopoda — ^Continued. 


SpeoiM. 


OrthU  ( F)  tiinacleoB  Hall 

Orihofltiop]iia(r)fMcimtoHall 

OrCbotiietM  bydraiilieiim  (WUtfleld; 

Orthotbetes  IntentriAto  (HaII) 

*0rilM>thetM6iibplAii»(C<ninid) 

Orthotbetea  tenaia  Hall 

OrthotFopift  dolomitiGa  Hall  and  Clarke 

Panatrophia  greenii  Hall  and  Clarke 

ParaatrophialaliiplicaUHall  and  Qarke 

Panatrophia  maltiplicata  Hall  and  Clarke 

Paraatrophia  opa  (BflUngs) 

Paraairophia  reveraa  (BilUnga) .  .v 

Pentamerella  ( 7)  oompreaaa  Singneberg 

Pentamema  oblongna  Sowerby 

Petttamema  obloogua  cyllndricua  (Hall  and  Whitfield). 

Pentamema  oblongna  maqnoketa  Hall  and  Clarke 

Pentamema  oblongna  aubrectna  Hall  and  Clarke 

Pentamema  oralia  Hall 

Pentamema  pesovia  Whitfield 

PboUdopa  ovaUa  Han 

PhoUdope  aqnamifonnia  Hall 

tPlatyatrophiabiforato(Soblotheim} 

Plectambonitea  glabra  Shaler 

Plectambonitea  prodncta  Hall  and  Clarke 

tPlectambonitea  aeiicea  (Sowerby) 

Pleetambonitea  teanaveraalla  (Wafalenberg) 

Plectambonitea  tranaveraalia  alabamenaia  Foerate 

Pleetambonitea  tranaTeraalia  prolongata  Foerate 

fBaflneoquinaeerea  (Billings) 

Saflneaqaina  ( 7)  obacnra  (Hall  and  Clarke) 

Beticularia  bicoatata  (Vannxem) 

Beticnlaria  bioostaU'petila  (Hall) 

Bhinobolua  davidaoni  Hall  and  Clarke 

Bhinobolna  galtenaia  (BilUnga) 

Bhipidomella  ciroala  ECall 

Bhipidomella  hybrida  (Sowerby) 

Bhipidomella  media  (Shaler) 

Bhipidomella  rhyntihonetliformia  (Shaler) 

Bhipidomella  snbcironla  (Simpaon) 

Bhipidomella  nbera  (Billinga) 

Bhynohonella  (f)  argentea BilUnga 

Bhynohonella  ( 7)  bellafonna  Nettelroth 

Bhynohonella  ( 7)  bidena  Hall 

Bhynohonella  ( 7)  bidentata(Hialnger) 

BhynchoneUa(7)GollettiHUler 

BhynchoneUa(?)decemplicata  Sowerby 

Bhynohonella  ( 7)  emacerata  HaU 

Bhynchonella  ( 7)  eva  BilUnga 

Bhynchonella  ( 7)  hydranUca  Whitfield 

fIthynchonella(7)JaneaBiUinga 

Bhynehonella  (7)  Invia  Simpaon 

Bbynehonell*(  7)  lamellate  JBa// 


Eo- 

ailnrian. 


Medina. 


Meaoailurian. 


Anti- 

costi, 

Clinton. 


CI 


Onelpb, 

Arifiaig, 

Niagara. 


A 
A 


CI 


CI 


CI 
A 


CI 
CI 
CI 
CI 
A 
CI 


CI 


A 
A 
CI 
A 

A 


CI 


CI 
CI 
A 


A 
C\ 


N 


N 

N 
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N 
N 


N 

N 
N 
N 

N 


N 
N 


N 


N 


N 

N 

Ga 


N 


N 
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N 


Ar 
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Tentac- 
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W 


W 
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Tablk  y. — Siltirian  Braekiopoda — Continaed. 


■ilariaii. 


Mesoeilorian. 


KmmI- 
lariaii. 


SpeclM. 


RhynchoneUs  ( f)  niumla  (Sowvrby) 

RhynchoneUa  ( ?)  antrix  Billings 

Rbyncbonella  ( 1)  piM  Hall  and  Whitfield  . . . 

Rbjnchonella  (7)  plicate  Hall.... 

RhynchoneUa  ( ?)  plicaiella  (Linnnnn) 

Rbynchonella  ( ?)  pyrrha  Billings 

RhynchoneUa  ( f)  lobusteHaU 

RhynchoneUa  ( f )  rnga^oosta  Nettelroth 

RhynchoneUa  ( f )  tenneaaeensia  Roomer 

RhynchoneUa  ( ?)  vicina  BiUinga 

Rhynchoepira(?)acadiiv«(HaU) 

Rhynchospira  ( f )  helena  (Nettelroth) 

Rhynchospira  ( f )  ainnateHaU 

Rhynchotrete  cnneate  americana  HaU 

Scenidiom  pyramldale  Hall 

Schizophoria  aenecte  Hall  and  Clarke 

Schizotrete  tenoilamellate  HaU 

Spirifer  aaperatna  Ringneberg 

Splrifer  crispatoa  Hall  and  Clarke . . . 

Spirifer  criapna  (Hiainger) 

Spirifer  criapoa  simplex  HaU 

Spirifer  dubias  If  ettelroth 

Spirifer  eudoroa  HaU 

Spirifer  foggi  Nettelroth 

Spirifer  gibboBua  HaU 

Spirifer  niagarenaia  (Conrad) 

Spirifer  niagarenaia  oUgoptychna  Roemer  . . . 

Spirifer  nobUia  Barrande 

Spirifer  radiataa  Sowerby 

Spirifer  roateUnm  Hall  and  Whitfield 

Spirifer  aimilior  Winchell  and  Marcy 

Spirifer  aabanlcatua  HaU    

Spirifer  yannxeml  HaU 

Streptla  grayl  Davidaon 

Strlcklandlnla  anticoatienaia  BiUlnga 

Strlcklandlnla  blUingaana  Dawaon 

Strlcklandlnla  brevla  BliUnga 

Strlcklandlnla  canadenala  BllUngs 

Strlcklandlnla  caatellana  White 

Strlcklandlnla  chapmanl  Hall  and  Clarke  . . . 

Strickhmdlnia  davldaonl  BllUngs 

Stricklandlnla  doformia  Meek  and  Worthen. 

Strlcklandlnla  gaapensla  BlUlngs 

Strlcklandlnla  lena  (Sowerby) 

Strlcklandlnla  llrata  BllUngs 

Strlcklandlnla  ( ?)  looiarUlenala  Kettelroth.. 

Strlcklandlnla  meUaaa  BlUlnga 

Strlcklandlnla  mnltUlrata  Whitfield 

Strlcklandlnla  aalterl  BiUlnga 

Strlcklandlnla  trlplealana  Foerate 

Stropheodonta  acanthoptera  ( Whltearea) 

Stropheodonta  corrugata  Conrad 


Medina. 


Anti- 

coati, 

Cninton. 


G-oelph, 
Ariaaig, 
Niagara. 


A 

CI 


CI 


CI 


A 


A 

CI 


A 

CI 


CI 


N 


N 


N 
X 


Ar 
N 

Ar 
X 
X 


X 

N 
X 
X 
X 

N? 
X 
X 
X 
X 
X 
X 
X 
X 
X 
Ar 


Tentac- 
ulite, 

Water- 
lime. 


X 


Ar 


X 
X 


X 

N 
X? 


X 


Gu 


X? 


Te 


Te 
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Tabije  \,— Silurian  ^raeAto{HMla^Contiiiaed. 


SpeolM. 


Stropheodonta  cormgata  ploristrlataFoente. . 

Stropheodonta  ( f )  gQnioalata  (Shaler) 

Stropheodonta  ( f )  gilpeni  (Dawson) 

Stropheodonta  leda  (Billings) 

Stropheodonta  macra  ( Winchell  and  Marcy) . . . 

Stropheodonta  nearpaaai  Barrett 

Stropheodonta  prieca  Hall 

Stropheodonta  profunda  Hall 

Stropheodonta  textilis  Hall 

Stropheodonta  ( f )  ventricoaa  (Shaler) 

Strophomena  ( f)  altemiradiata  Shaler 

StrophomeDa  ( f )  antiqnata  Sowerby 

Strophomena  ( ?)  arcnata  tihaler 

Strophomena  ( f)  bipartita  Hall 

Strophomena  (?)  doneti  Salter 

Strophomena  (fleliptica  Conrad 

Strophomena  ( f)  Julia  Billinga 

Strophomena  ( f)  modeeta  Conrad 

Strophomena  ( f )  orthididea  Hall 

Strophomena  philomela  Billings 

Strophomena  ( 7)  reticnlata  Shaler 

Strophomena  ( f )  semiovalis  Shaler 

Strophomena  ( 7)  siloriana  Davidson 

Strophonella  costatola  Hall  and  CHarke 

Stroplionella(f)patentaHall 

Strophonella  semiplicata  Hall 

Strophonella  striata  Hall 

Trematoapira  oamora  Hall 

Trimereila  acuminata  Billings 

Triroerella  billingsi  Dall 

Trimereila  dalll  Davidson  and  King 

Trimereila  grandis  BUlings 

Trimereila  ohioensis  Meek 

Triplecia  niagarensia  Hall  and  Clarke 

Triplecia  ortoni  Meek 

Uncinolna  stricklandl  (Sowerby) 

Whitfieldella  billJngsana  (Meek  and  Worthen) 

WhitiieldellacyllndricaHall 

Whitfieldella  hyale  (BUlings) 

WhitfleldelU  intermedia  (Hall) 

Whitfieldella  (7)  Julia  (Billings) 

Whitfieldella  ( 7)  naviformis  (Hall) 

WhitfieldeU   nitidaHall 

Whitfieldella  nitldaoblaU  Hall 

Whitfieldella  ( 7)  nucleolato  (Hall) 

Whitfieldella  obUtA(  Hall) 

Wbitfieldella  sulcata  (Vannzem) 

Wilsooia  kokomoensis  (Millw) 

*Wi]soniasairordiHaU 

Wilsonia  safiTordi  depressa  Kettelroth 

WilsoniawUsoni  (Sowerby) 

Zygospira(  7)  mica  (Billings) 


Eo- 
Silurian. 


Medina. 


Mesosilnrian. 


Anti- 
cos  ti, 
Clinton. 


Ouelpb, 
Arisaig, 
Niagara. 


Neoei- 
lurian. 


CI 
A 


CI 
CI 


A 
A 
A 

A 


A 

CI  7 
CI 
A 


CI 


X 


CI 


CI 


CI 
A 

CI 


Ar 


N 


N 


MS 
N 


N 


N 
Gu 
Gil 
Gu 
Gu 
N 
N 


N 

N 

N 

Gu 


N 
N 
N 


K 

N 


Tentac- 
ulite, 

Water- 
lime. 


To 


To 


To 


Te 


W 
W 
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Table  Y. — Silurian  Braohiopoda — Continued. 


Species. 


Zygospira(?)  minima  Hall 

Zygoepira  (!)  paupera  BiUingt 

Number  of  SUnrian  npecies,  311. 

Number  of  species  in  eacli  division 

Number  of  si>ecies  common  to  the  Medina  and  the  other 
divisions 

Number  of  species  common  to  the  Clinton  and  the  other 
divisions 

Number  of  species  common  to  the  Niagara  and  the  other 
divisions 

Number  of  species  common  to  the  Neosilurian  and  the  other 
divisions 

Species  common  to  the  Silurian  and  Devonian  systems,  5. 

Number  of  species  passing  from  each  division  into  the  De- 
vonian  


£o-      , 
Silurian. 


Mesosilnrian. 


Neosi. 
Inrian. 


Medina. 


Anti- 

ooati, 

Clinton. 


4 
0 
0 
0 
0 


Guelph, 
Niagara. 


Teutac- 
nlite. 

Water- 
lime. 


N 


116 

195 

0 

0 

19 

k 

19 
0 

2 

2 

5 

17 
0 
0 
2 
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Table  Yh-^Dewmian  Braekiopoda. 

[C=Ch6iniiiie;  Co=C<niiiferou«;  £D=Eodevoiiiaii;  G=6enMe6;  H^ Hamilton;  Hottt Huron; 
I=rltbaca:  M=Maroelliu:  HD=MeMMleyoniui;  NO=Keodevonian;  P=Portaffe:  S= Schoharie; 
Ta= Tally.  Speoiea  preceded  by  an  aaterisk  (*)  are  found  in  the  Carboniferoua  also;  by  an  obeliak 
(f).  in  the  Sfluiian.] 


Si>eoies. 


AmbooiBlia  llmbriata  Claypole 

Amboccelia  greg^ariAHall 

AmbociBlia  pneumbona  Hall 

AmbocoBliaspinosa  Hall  and  Clarke 

Amboocelin  umbooata  (Conrad) 

Amphigenia  curia  (Meek  and  Worthen) 

Amphigenia  elongata  ( Vanuxem) 

Amphigenia  elongata  aubtrigonalia  Hall 

Amphigenia  elongata  nndulata  Hall 

Anaatrophia  Temeuili  (Hall) 

Anoplia  nudeataHall 

Anoplothecaaoutiplicata  (Conrad) 

Anoplotheca  eamilla  (Hall) 

AnoplothecaooneaTa(Hall) 

Anoplotheca  dichotoma  (Hall) 

Anoplotheca  flmbriata  (Hall) 

Anoplotheca  flabelUtes  (Conrad) 

Anoplotheca  Infirequena  (Walcott) 

Athyria  angelica  Hall 

Athyris  angelica  oeoidentalia  Whiteavea 

Athyria  brittaiMiUer 

Athyris  cora  Hall 

Athyria  fnltonenaia  (Swallow) 

Athyris  minutlflaima  Webster 

Athyris  (?)ottervillensia  Miller 

Athyris  i>arrulaWhiteaTea 

Athyris  polite  Hall 

Athyris  splrileroides(Saton).... 

Atrypa  desquamate  Sowerby 

AtrypaellipMiideaKettohroth 

Atrypa  hyatrix  Hall 

Atrypa  hystrix  elongate  Webster 

Atrypa  hystilx  occldentalis  Hall 

Atrypa  hystrix  plaaosulcate  Webster 

Atrypa  miaaonriensis  Miller 

Atrypa  psendomarginalis  Hall 

tAtrjrpa  reticularis  (LinniBus) 

Atrypa  reticnlarLi  impressa  Hall 

Atrypa  reticularis  nuntia  Hall  and  Whitfield.... 
Atrypa  reticularis  Tentrioosa  Hall  and  Whitfield. 

Atrypa  spinosa  Hall 

Atrypina  imbricate  Hall 

BarroiseUa snbspatnlate  (Meek  and  Worthen) . ... 

Beachia  snesaana  Hall 

Bilobltes  Taricns  (Conrad) 

Gamarophorla  rhomboidalis  Hall  and  Clarke 

Camarospira  euoharis  Hall 

CamarotcechiabamndlHall 


Eodevonian.     Mesodevonian. 


Lower 
Hel. 
der- 
berg 


ED 


Bcho- 
Oris-  I  harlo. 
kany.  i  Comii- 


erous- 


X 
X 


X 
X 

X 


X 
X 
X 


Co 


Co 
Co 
Co 


Co 
Co 
Co 


Co 


Tally, 
Hamil< 

ton, 
Marcel- 

lUB. 


H 

H 

M,H 


Co 


Co 
Co 


S 

Co,S 

S 


Ce 


Co 
Co 


H 

MD 

H 

H 


MD 
H 


H 
H 


Keodevonian. 


Port- 

Age, 

Huron, 

Gene- 

BOO* 


o 


Che- 
mung, 
Ithacai 


I.C 


ND 


MD 


MD 


H,Ta 


H 
H 
H 


G 


C? 
C 


C 
C 


I,C 
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SYNOPSIS   OF   AMERICAN  FOflSIL  BBACHIOPODA.         [bull.  87. 


Tablb  yi,-^J)wimian  Brmokiopoda^^onUavLtd^ 


Species. 


CamarotoDchia  billiagsi  Hall 

Camarotoechia  carica  Hall 

Camarotoechia  caroUna  Hall 

CamarotiBchia  congregata  (Conrad) 

*Caiiiarotiechi*  oontracta  Hall 

CamarotMBchia  oontracta  sazatilia  Hall 

Camarotcechia  dotis  Hall 

CamarotcBohia  dajdicata  Hall — 

CamarotcBchia  endlicbi  (Meek) .    7  DeTonian. 

Camarotceohia  eximia  Hall 

CamarotflBchia  horafordi  Hall 

CamarotcBchia  orbicularia  Hall 

Camarotoechia  pleioideora  (Conrad) 

Camarotoechi*  proli  flea  Hall 

*  Camarotcechia  aappho  Hall 

Caniarotcechia  apeoiosa  Hall 

CamarotcechJa  atephanl  Hall 

Camarotoechia  tethya  (BiUinga) 

CamarotcBchia  ventrieoaa  Hall 

Centronellaalveata  Hall 

Centronella  glansfagea  Hall 

Centronella  glauda  Hidl 

Centronella  impreaaa  Hidl 

Centronella  ( f)  navicella  (Hall) 

Centronella  ovata  Hall 

Centronella  tnmida  BiUinga 

Charlonelia  acltula  Hall 

Chonetes  aontiradiata  Hall 

Chonetea  an  tiope  Billings 

Chonetea  arooata  Hall 

Chonetes  canadensis  Billings 

Chonetes  ooronata  (Conrad) 

Chonetes  enunetensis  A.  Winohell 

Chonetes  fllistriata  Walcott 

ChonetM  hemispherica  Hall 

Chonetea  koninokiana  Norwood  and  Pratten  . 

Chonetea  leplda  Hall 

Chonetes  lineata  (Conrad) 

*  Chonetes  logani  aurora  Hall 

Chonetes  manitobensis  Whiteaves 

Chonetes  melonioa  Billinga 

Chonetea  macronata  Hall 

Chonetes  punctata  Simpson 

Chonetes  pusilla  Hall 

Chonetea  scitula  Hall 

*  Chonetea  setlgera  (Hall) 

Chonetea  subquadrata  Nettelroth 

Chonetea  vicina  (Castelnau) 

Chonetes  yandellana  Hall 

Chonostrophia  complanata  Hall 

Chonoatrophia  dawsoni  (Billings) 


SodeTonlan. 


Lower 
Hel. 
der- 
berg. 


Oria- 
luuiy. 


Xf 


Xf 


ED 


X 

X 


X 

X? 


Meaodevonian. 


Scho- 
harie, 
Corn  if - 
erons. 


Hamli 

ton, 
iliaroel 
1    loa. 


Co 
Co 


.1 


H 
H 


Neodevonian. 


Port- 

Huron, 

6«ie- 

see. 


Che- 
mung, 
Ithaca. 


H 
M.H 


M,H 


M,H 
H.H 


Co 


Co 
Co 


H 
H 


Co  i 
Co  I 
Co  ! 
Co 


Co 


H 
H 


Co 


Co 


MD 

M.H 

M 

Tu 


Co 


H.H 


Co 


H 

M,H 

M,H 

H 

H 


I,C 


G.P 


P 
6 


C 
C 


I,C 


ND 


I.C 
C 
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Tabus  yi.—Ihvonian  Braekiop^dt^-^ontinnbd. 


SpeoiM. 


Chonottrophi*  helderbargi»  Hall 

aiOBOfltrophi*  revena  ( Wbltfleld) 

ChristianiA  subqaiidnito  Hall 

Conchldinm  knighti  Kettelroth 

ConcUdinm  ( f)  saUenense  (Swallow) 

Crancna  iowonsis  (Calrin) 

CnmeiuL  rcuningerl  Hall 

Cnmia  agaridna  Hall  and  Clarke 

Crania  aurora  Hall 

Crania  bellaBilUnga 

Crania  centralia  Hall 

Crania  creniatriata  Hall 

Crania  fameUcaHaU  and  Whitfield 

Cxmnia  IkTiaoola  Hall  and  Clarke 

Crania  granoea  Hall  and  Clarke 

Crania  greenii  Miller 

Crania  leoni  Hall 

Crania  polchella  Hall  and  Clarke 

Crania  sheldoni  White 

Craniella  hamiltonie  Hall 

Cryptonella  ( f)  cironla  Waloott.    Devonian . 

*  Cryptonella  ( ?)  endora  Hall 

Crjptonella(f)ezimiaHaU 

CryptoneHa  iphis  Hall * 

Cryptonella  lens  Hall 

Cryptonella  ovalia  Killer 

Cryptonella  pinonensia  Waloott 

CrTptonella  planirostra  Hall 

Cryptonella  rectiroatra  Hall 

Cyclorhina  nobtlis  Hall 

Cyrtia  cyrtinaformis  Hall  and  Whitfield 

Cyrtianorwoodl  (Meek) 

Qyrtinaafflnia  Billings 

Cyrtina  billingai  Meek 

CyrtinabiplieaUHall 

Cyrtina  cmasa  Hall 

Qyrtina  eurrilineata  White 

Cyrtina  dahnsni  Hall 

Cyrtina  daridaoni  Wakott 

Cyrtina  hamiltonenBis  Hall 

Cyrtina  hamiltonenais  reota  Hall 

Cyrtina  mlasonriensis  (Swallow) 

Cyrtin*(f)ocoidentalia  (Swallow) 

Cyrtina  roatraU(HaU) 

CyrUna  tiqnetra  (Hall) 

Cyrtina  nmbonata  (Hall) 

Cyrtina  nmbonata  alpenenaia  Hall  and  CHarke. 

Dalmanella  eonoinna  (Hall) 

Dafananelln  doTonica  (Waloott) 

Dalmanella  infera  (Calrin) 

Dalmanella  lentieolaria  (Vaaoxem) 


Bodevonian. 


Lower 
Hel. 
der* 
berg. 


Oris- 
kany. 


xf 


MesodeTonian. 


Scbo- 

barie, 

Oomif- 

eroas. 


Co 


Cof 


Tnlly. 
Hamil. 

ton. 
Marcel 

Ins. 


H? 
MD 
H 


S 


Co 


Co 


H 

H 

MD 

H 


Co 
(>> 


H 
M.H 


Neoderonian. 


Port- 

Hnron, 
Gene- 


Che- 
maog. 
Ithaca. 


C 


M.H 
H 
H 


MD 


I.C 


ND 


H 


Co 
Co 


ED 


Co 


Co 


MD 
H 
H 
H 
H 


H 
H 
H 


Co 


ND 

I 
C 
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SYNOPSIS   OF   AMERICAN  FOSSIL  BBACHIOPODA.        [buulST. 


Tabus  VI. — Devonian  Brackiopoda— Continued. 


Eodevonian. 

Mesodevonian. !  Neodevonian. 

Species. 

Lower 

Hel- 

der- 

berg. 

Oris- 
kany. 

Scho- 
harie. 
Comif- 
erons. 

Tnlly. 

Kami 

ton, 

Maroel- 

Mns. 

Pori- 
«ge, 
Huron, 
Gene- 
see. 

Che- 
mung. 
Ithaca. 

Pftlmsnella lenids  Hslt  r.,-r 

H 

1 

T)aiinf|TioIls  vereleffsns  Hsll  .-r ---- 

X 

X 
X 

1 

TtnlmanAlla  nlanoconi^exa  Hall 

X 
X 
X 

DAlniAiiAlla.  nnAilrsna  Hall.  ....*. ^.ttt 

TWfclniAfiAllA  aiiYiAar4na4n.  Hall  ..-,  ^  -  -  T,--tT 

T>almanf^1lR  nnTMnufcMi  Hall  and  Clarke- r,..«,T«,r,,,- 

••••••■* 

c 

TlAlm  AT1A11&  tenuilineata  Hall 

i 

1 

c 

Delthvris  consolnina  (d'Orbisny) --- 



H 

Delthvrifl mesacostalis  Hall  -  -r 





I.C 

IVIthTrla  TMTlsmellosa  (Halt)  rr 

X 

;;::;:::::;■ 

*»  '' 

DAlthvria  raricoata  Conrad  .......................... 

Co 

Delthvria  acnlDtUia  Hall 

H 

—  ---•• 
........ 

'n4AlA>ma  aaIv^tiI  Rail  anil  TThltflald 



c 

DiimnniiA  ftlv^ta HaU. • ••..••••••• -•• 

....... 

H 

Satonia  conlteri  Miller  and  Gnrley .,... 

X 



KatitniaMiniTienfl  HalL  ..-r... tt-t 

X 

X 
X 

j 

Katimia  miMlialis  CVanuxeiP) 

X 

X 
X 

1 

1f.nfnn1a  TMM^nliaris  (Connul) 

• 

fCflf/inf  A  nnmilA  Sftll      •...••.*••.••••.•••••••••«•••••• 

1 

VjitAfiift  ninirnlAriii  /Vannxftni) .......... 

X 

IPA^Avifa.AlnTiafA  TTflIt ................ 

A 



1               ( 
...1 i__  _  

KatAnia  M>  variabilis  '^hiteftvaa 

H 

1 

ITniAiiia  whltflf^ldi  Hall  .,-, 

X 

1 

"RimiillA  HArmoniA  HaU.  ..•••••••••«••••••••••-••••••• 

Co 

'     1 

ICnnalla  Uncklsni  Hall 

M.H 
H 

1 

ICnnAll A  AimulAtor TTaH .•••..•••-..•.•••••••••«••••«•• 

1 

-RfitiAlla  anilfvanti  Hall 

Co 

i 

frloaaina  leana  fHall)  r -- 

H 

*'"1 

n^lfMalna  finatlosa  (Hall) - 

X 

1 

nioAflln A  triAnralAta  (Nettolrotli) 

H 
MD 

rS vnldiilA  tfvnniA  /Owfill)  .•••.••.••*•••••••.••••••••••• 



rrvniHniA  criilAAtiA  I'DAlmAIl)  ....--...r»»T«*-rrat.* t-- 

X 

n-vnliliilo.  loAvlfiAi^nlA  ITaII 

MO 

O V n idnla lotia  ( Waloott) 

ND 

rivTiBrlnlik  milTillA  (lAlvIn - 

MD 

Ovnidnla  naeadoiraleata  (Hall) ..* 

X 



rivnnirfnlii.  mminerArl  Hall  and  Clarke 

H 
H 

Gvnidula  snbfflobosa  (Meek  and  Worthen) 

HiTinarionvz  Dfozimns  Vannxem 

X 

1 

HTnothyriA  oaatanea  (Meek) 

MD 
Tu 

MD 
M 

1 

TTvnoth  vrfa  finhoidea  (Sowerbv)  ..................... 

Smooth vris  emmonsi  (Hall  and  Whitfield) 

TAlnrlivnrhna  dubiiun  HaII  •••••••...•••••••••••••••• 

...'/.; 1. .; ." 

LeiorhTnchnB  irlobuliforme  (Vannxem) 

0 

TjAiorlivnGhaB  hecate  Clarke  ......................... 

Q 

L.eiorhvncfans  iris  Hall  .............................. 

0 

T.«i4nrhimrhiia Iralloiriri  Hall  - ^ ^tt-'t --, tt-- 

H 
M,H 

TjeiorhTnchna  laura  Billings 

••■••••• 

LeiorhTnchua  leslevi  Hall  and  Clarke 

ND 

lifiiorhTnchns limitary  ( Vannxem) ...^..^t  —  ^^^,..^, 

M 

Leiorhynchos  mesaooetale  Hall 

P 

J.Q 

6CHUCHXRT.] 


TABLES  OF   NORTH  AMERICAN   SPECIES. 


47 


Table  YI. — Devonian  Braehiapoda'^ontiD.ued, 


Spaeiea. 


LeJorbynchiismyaiAHall 

Leiorh  jnchna  neradenae  Walcoit 

Leiorhynchus  quadricoatatnm  ( Vaniixeni) . 
Leiorhyncbua  robuatam  Hall  and  Clarke . . . 
Leiorbyncboa  aeaqaiplicatnm  A.  Winobell 

Leiarbyncbus  Binnatiim  Hall 

1  *  Leptaena  rbomboidalia  ( WUckena) 

LepUena  rbomboidalia  ventricoaa  Hidl 

LepteniscA  adnaacens  Hall  and  Clarko. . ... 

Leptaeniaca  concava  Hall 

Lepteniaca  tangens  Hall < 

Lindatnemellaaapidinm  Hall 

LisgnJa  albapinenais  Waloott 

Lingnla  art«mis  Billinga , 

Liogola  centrilineata  Hall 

Lisgnlaceryx  Hall 

Lisgnla  complanata  Wllllama 

Lingola  compta  Hall  and  Clarke 

Lingula  concentrica  Conrad 

*LhignlacuyabogaHall 

UngnladeliaHaU 

Lingnla  denaa  Hall 

Lingnla  desiderata  Hall 

LingnlaligeaHall 

Lingula  ligea  nevadenaia  Waloott 

Lingnla  lonensia  Waloott 

Lingnla  Inoretia  Billinga 

Lingnla  naida  Hall , 

Lingula  manni  Hall 

Lingnla  minata  Meek 

Lingula  nada  Hall 

Lingnla  perlata  Hall 

lingnla  punctata  Hall 

Lingnla  rectilatera  Hidl 

Lingnla  acntella  Hall  and  Clarke 

Lingnla  apatbata  Hall 

Lingula  apatnlata  Yannxem 

Lingula  tbedfordenaia  WbiteaTea 

Lingnla  triqne  tra  Clarke 

Lingnla  wbitiiWalcott 

Lingulella  ( ?)  paliformia  Hall 

Lingulodiacinaexili8(Hall) 

Liaaoplenra  ssqnivalvia  (Hall) 

Hartinia  atbyroidea  A.  Winobell 

Ifartinia  glanoeraai  ( Wbite) 

Hartinia/?)  inaoUta  A.  Wincbell 

MariinU  mala  (Billinga) 

Hartinia  meriatoidea  Heek 

Hartinia  anblineata  Heek 

Hartinia  anbnmbona  (Hall) 

Hegalanteris  oondoui  (HcCbeaney) 


Eodevonian. 


Lover 
Hol- 
der* 
berg. 


X 


Oria- 
kany. 


X 
X 


X 
X 
X 


Xf 


ED 
ED 

Xf 


Heaodevonian. 


Scbo- 

barie. 

Comif- 

oroua. 


Tull}-. 
Hamil- 
ton, 
Haroel 

lUB. 


H 

HD 
H 


Neodevonian. 


Co 


Col 


Co 


ED 


Co 


Co 


H 
H 


H 
H 


Port- 

•«e. 

Huron, 

Gene- 

809  • 


Cbe- 
mung, 
Itbaca. 


O 


C 
C 


H 
H 


H 
H 


H 
H 


H 
H 


H 

H 

H,H 


G.P 


Hu 


ND 
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Table  VL-^Devojitaii  BntchiopodaF— Continued, 


Eodevonian. 

Mesodevonian. 

Neodevonian. 

Species. 

Lower 
Hol- 
der- 

berg. 

Oris- 
kany. 

Scho- 
harie, 
Comif- 
erous. 

TnllT, 
Hamil- 

ton, 
Marcel- 
Ins. 

Port- 

Hnron, 
Gene- 
see. 

Che- 
mnng, 
Ithaca. 

^f^ffslADteris  ovalis  Hall ............r,-- 

X 

Herista  doneata  Hall 

X 

X 
X 
X 

Merista  tennesseensis  fiall 

Merista  tyva  Hall 

Meristolla  arcnata  Hall 

Heristolla  iMuTisi  Hall  

M.H 

Meristolla  bells  (Hall) 

X 
X 

Meristolla  (?)  blanoha  (Billinss) 

Meristolla  cliisia(BillineB) 

Co 
Co 

Meristolla  doris  Hall 

Meristolla  baskinsi  Hall 

, 

H 

MeristoUa  ( ?)  boucbtoni  (A.  Winchell) 

Hu 

l|eHsto1l#  l«vis  (Yanuxem) *..,,.....-. 

X 

Meristolla  lata  Hall 

X 

•••«•• 

Meristolla  lens  (A.Wincbell) 

H 

Meristolla  lento  Hall 

X 

Meristolla  meek!  Hall 

X 

Meristolla  meto  Hall 

H 

Meristolla nasn to  (Conrad) 

Co 

Mf>rif|tpll^  priTi<>.<^l>S  HftUr  r.r 

X 

Meristolla  rostrato  Hidl 

H 

Meristolla  subaaadrato  (Hall) 

X 

M  eristoUa  walcotti  Hall  and  Clarke 

X 

Metoplasiadisi>arilis(Hall) 

Co 

\lf>toplA4f«^  pyTiHft*4i  (Hall) .  -   - 

X 

■ 

Newberria  claTpoll  Hall 

H 

MB 

H 

H 

Hewberria  Isevis  (Meek ) 

^ewberria  missonriensis  Hall 

V  ucleospira  concentrica  Hall 

X 

^adeospira  ooncinna  Hall 

Co 

H 

iNnf^lAo^pira  (^l^rans  Hall , , 

X 
X 

KadeoBpira  ventricosa  Hall 

Orhii^nloidAa  aIlf)i?han{A  (Hall) .    . 

c 

Orbicnloidea  ampla  Hall 

X 

Orbiculoideaconradi  (Hall) ■ 

X 
X 



Orbicnloidea  disons  Hall 

Orbicnloidea  doria  (Hall) 

H 

Orbicnloidea  olmira  (Hall) 

c 

Orbicnloidea  h  n  milis  ( Hall) 

M,H 

Orbicnloidea  jervensis  (Barrett) 

X 

Orbicnloidea  lodensis  (Yannxem) 

O 

Orbicnloidea  lodensis  media  Hall 

M,H 

H 

M,H 

c 

Orbicnloidea  marginalis  (Whitfield) 

Orbicnloidea  minii  to  Hall 

Orbicnloidea  neslecta  (Hall) 

c 

Orbicnloidea  randalli  Hall - 

H 

H 

Tn 

Orblcnloidftft  s^^neca  (HrII) , ,,,.,,,, . 

Orbicnloidea  tnllia  (Hall) 

Oriskania  navicella  Hall  and  Clarke 

X 

0rthi8(r)er7uaHaU 

Co 

^  _ 

MSUCHJUT.] 
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Table  VI. — Devonian  Brtickiopoda — Continned. 


SpeoiM. 


OrtIiift(?)  tennistriataHall 

Orthostrophia  stropbomenoides  HaU 

Ortbothetes  anoniala  (A .  Winc.hell) 

Orthothetes  bellulna  Clarke 

Oxthothetes  chemnngensis  (Conrad) 

Ortbotbetes  chemnngenfiis  aroto«triata  Hall  . . 

Ortbothetes  cbemungeDais  perversoa  Hall 

Ortbothetes  deformis  Hall 

Orthothetes  deformis  sinnata  Hall  and  Clarke. 

Orthothetes  flabellnm  ( Whitfield) 

Orthothetes  pandora  (Billings) 

Ortbothetes  prava  Hall 

{Orthothetes  subplana  (Conrad) 

Orthothetes  iproolworthana  Hall 

Parazyga  dcweyi  Hall 

Parasyga  hirsata  Hall 

Pentagonia  unisnlcata  (Conrad) 

Pentamerella  orata  (Conrad) 

PentamereUa  boreidis  (Meek) 

Pentamerella  dnbia  Hall 

Pentamerella  intralineata  (A.  Wincbell) 

Pentamerella  micnla  Ball 

PentamereUa  obsolescens  Hall 

PentamereUa  pavilUonensis  HaU 

Pentamerella  tbusnelda  Nettelrotb 

Pholidops  arenaria  Hall 

PhoUdops  areolata  HaU 

PhoUdops  bellula  Walcott 

Pholidops  calceola  Hall  and  Clarke 

Pholidops  green ii  Miller  and  Ourley 

Pholidops  hamiltoniae  HaU 

PhoUdops  lepis  HaU  and  Clarke 

PhoUdops  obUta  HaU 

PhoUdops  ovata  Hall 

Pholidops  patina  HaU  and  Clarke 

PhoUdops  qnadrangnlaris  Walcott 

PhoUdoiM  terminaUs  HaU 

PboUdoetropbia  iowenais  (Owen) 

Pkctortbis  ( 7)  aorelia  (Billings) 

Prodnctella  arctiroetrata  Hall 

Prodnctella  bialveata  Hall 

Prodnctella  boydi  HaU 

Prodnctella  coetotala  HaU 

Prodnctella  costatnla  strigata  Hall 

Prodnctella  dnmosa  HaU 

Prodnctella  eriensis  Nicholson 

ProdncteUa  exanthemata  HaU 

Prodnctella  hallana  Walcott 

Prodnctella  blrsnta  HaU 

Prodnctella  birsuta  rectispina  Hall 

Prodnctella  hirsntifonne  (Walcott) 

Bnll.  87 i 


Eodevonian.      MesodoTonian. '  Keodevonian. 


Lower 
Hel- 
der> 
berg 


Oris 
kany. 


Scho- 
harie, 
Comif- 
erous. 


X 
X 
X 


Co 


ED 


ED 

X 


Co 
Co 


Co 

Co 
Co 


Co 


S 


TuUy.  I   Port- 
Hanill- ,    age, 

ton,    j  Huron, 
Marcel-    (xene- 

Ilia.         nee. 


H 
M 


Che- 
mung, 
Ithaca. 


M,H 
H 


M 


H 
H 


NDT 


H 
H? 

H 
H? 
Hf 

H 


Co 


Co 


Co 


Co 


Co 
Co 


H 


C 
C 
C 
C 
C 


ND 
C 

c 

ND 
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Table  YI. — Devonian  Brackiopoda — Continued. 


Eoderonian. 

MesodeYonian. 

Keodevoniaa. 

Species. 

Lower 
Hol- 
der- 
berg. 

Oris- 
kany. 

Scho- 
harie, 
Comif- 
erons. 

TnUy. 

ton, 

Maroel- 

Ins. 

Port- 

Hnron, 

Oene- 

see. 

1 

Che- 
mung, 
Ithaca. 

Productella lachrvmoaa  (Conrad  1 ........... 

C 

Productella lachmnofla lima  (Conrad ) .......... 

1 

c 

*  Prodnrtf^llA  larhrvmona  MtiirmatA  TTall ..r 

c 

ProductellA  mAm  nABiii  RoitIav ...... 

H 
H 
H 

Prodnctella murcUaoniana  Do  Koninck 

Produfiiella  navicella  Hall 

Co 

Prodnctella onnata  Hall 

■ 

c 

Prodnct^^lla  nannlata  Hall 

H 
H 

Prodnctella nrodnctoideii  ( Mnrehiaon) 

'Pmdnntf>11n  rnrlaninA.  Rn.11 

c 

Prodnctella  semiirloboaa  If ettelroth . 

Co 

*  Prodnctella  sneciosa  Hall 

P 

I.  c 

Prodnctella  AninnlicoAta  Hall - .. 

Co 

M.H 

Productella  striatnla  Hall 

c 

Prodnotelln  Rnbalata  Hall 

MD 
H 

Prodnctella  tnllia  Hall 

Pniniftz pngnns  Martin  .r.-rr---..-...rr..,-.. ....... 

P 

I 

Painiax  nnnins  altne  fCalvln) 

ND 

Renseelsria  flMiuiradiata  (Conrad) 

X 

J.. 

Rensselseria  caynga  Hall  and  Clarke 

X 
X 

"Ri^nAiielfftria cnmberlandifn  HaII r.r......... 

Bensselffiria  eHiptica  Hall 

X 

-  - . . 

ReUHBelfDrla  intermedia  Hall 

X 
X 

Kenseelsria  marvlandica  Hall 

RenseelsBria mntabilis  Hall. 

X 

1 

Rensselseria  ovoides  (Eaton) 

X 
X 

HensselflBria  ovalnm  Hall  and  Clarke 



Keticnlaria  canandaiKaae  (Hall  and  Clarke) 

E 

M,H 

H 

Beticularia  fimbriata  (Conrad) 

.•••... 

X 

Co 

I 

Boticnlaria  Aranklini  (Meek) 

Rftticularia  knanpiana  (Nettelrot-h)  r^-^-r. ........... 

Co 

Setlcnlaria  IsBvia  (Hall) 

P 

I 

Reticnlaria  modesta  (Hall) 

X 

X 

ReticularianevadensiB  (Walcott) 

! 

ND 

Reticnlaria  (?)  nympha (Billings) 

X 

Reticnlaria  nrasmatnra  (Hall) 

c 

Reticnlaria  snbundifera  (Meek  and  Worthen) 

H 

Retaia  ( 1 )  nolTPlenra  A*  Winchell 

P 

Retzia(?)  subglobosaHall 

s 
s 

Rhipidomella  alsa  Hall 

Rhipidomella  asslmilis  Hall 

X 

...  . 

RhipidomeUa  cleobis  Hall 

Co 

Rhipidomella  comberlandisB  HaU 

X 

Rhipidomella  ( ? )  cnueata  (Owen) 

H 
M.H 

Rhipidomella  cydas  Hall 

Rhipidomella  discus  Hall 

X 

X 

Rhipidomella  eininens  Hall 

RhipidomeUa  eoodwiui  (Nettelroth) 

H 
H 
H 

Rhipidomella  idonea  Hall 

Rhipidomella  lencosia  Hall 

Rhipidomella  llvia  (Billinirs) 

Co 

Rhipidomella  lucU  Billings 

1 

X 

SGHTOHKBT.] 
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Table  VI. — Devoni4im  JBrocAtopotfa— Continued. 


Eodevonian. 

Meaoderonian.     Neodevonian. 

Speoiea. 

Lower! 
Hel-  ;  Oria- 
der-   1  kany. 
berg. 

Scho- 
harie, 
Comif- 
erooa. 

Tully, 
HamU- 

ton, 
Marcel- 

laa. 

Port- 

Haron. 
Gene> 

Che- 
mung, 
Ithaca. 

BhipidomeUa  ( ? )  miUa  (Hall) 

1 

S 

Rh{nii|nn)elll^  ni1IIMTTl1l?fta  Hall 

X 

1 

KhiDidomella  obUU  Hall 

X 
X 

KhilridomAll^  nbl^tA  emArfinAtm  HaII 

1 

1 



Rhipidom^ll*  p«lw*«  H«n 

8 

RhiDidomella  venelone  "Hall 

H 

Kh^nidomella  i>enn8TWvica  (8in>p«ofi) 

1 

c 

Rlifniilaiii^llm  Mm aJa  Hull 

1 

C« 

BhipidomeUa  aolitariA  Hall 

• 

H 

RhiDidAvnftlla  ■nhorhicnlArifl  Hall..... 

H 



^RhiDidomellathiemii  (White) 

c 

ShiDidomella  iaholoatriata  Hall 

X 

I 

i 

BhiDidooiell*  vanaxemi Hall  ...,....-..--■. 

........ 

Co 

M.H 

Kh  vnchonell*  arntipliftAtA  TT^II 

X 

RbvnchonellA  allecani*  WilliAm* r 

c 

BhrnchonellA  altiplicata  Hall 

X 

Bhynchonella  ambigua  CalTln 

MD 

RhTPchoDella iwpaaia  Billinir9  . ,,rr---, ^■,,.^-, 

X 
X 

Bhynchonell*  Malveata  Hall 

' 

i 

Bhrnchonella  diTOPe  Billinm  ,.^^-.,,^., .m-- 

X 

Bhjrnchonella  eminena  Hall ^ 

X 

........ 

KbTuchonella  excellena  Blllinica 

X 

X 

Rbjnchonella  fitchana  Hall  ......  r ...  r ..  r  r  t  .  ^ 

Kb3'nehonella  gainesi  K  ettelroth 

H 

Bhvnchonella  hanmenaia  A.  W  inohell 

Ha 
Hu 

BhjBcbonella  ineqaiplicata  Hall 

Co 

Bhynchonella  inatilia  Hall 

X 

Bhjmchoaella  loola vUlensia  Nettelroth 

Co 

Bhyiichonella  mainenaia  Billinffa 

X 

Bhynchonella  medea  Billinga .••••• 

Co 

Bhynchonella  maltiatrlata  Hall 

........ 

X 

Bhynchonella  oblata  Hall 

X 

ED 

•••••«• 

Bhynchonella  occidena  Walcott 

Bhynchonella  planoconvexa  Hall 

X 

Bhynchonella  principalia  Hall 

X 

Bhynchonella  ramnayi  Hall 

X 

« 

Bhynchonella  raricoata  Whitfield 

Co 
Co 

Bhynchonella  royana  Hall . .  .t 

Bhj^nchiniella  radfa  Hall 

X 
X 

Bhynchonella  aemiplicata  (Conrad) 

j 

Bh3'nchonella  aeptata  Hall 

X 

i 

c 

Bhynchonella  aulcoplicata  Hall 

X 

1 

Bhynchonella  teauiatriata  Vettelroth 

Co 

' 

Bhynchonella  tranaTeraa  Hall 

X 

Bhynchonella  wamnenaia  Swallow 

ED 

1 

Bhynchoapira  electra  Billinsa 

X 

1              1 

Bhynchoapira  ( f )  eacenia  BUllnsa 

Co 

Bhynchoapira  fonnoaa  Hall 

X 
X 

'..'.'.. '.[.L .;.';.'... 

Bhyiicboapiza  globoaa  Hall 

1 
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Table  VI. — Devonian  Brachiopoda — Continued. 


Species. 


Bbynohospira  rectirostrft  Hall 

Rhyncbotrema  formosa  (Hall) 

Rcemerella  grandls  Vaniixem 

Scenldium  insignia  Hall 

Schizobolus  concentrlciis  ( Yanuxem) 

Scbizocrania  ( ? )  belderbergia  Hall 

Scblsocrania  saperincreta  Barrett 

Scbizopboria  carinat*  Hall 

Scbizophoria  macfarlanii  (Meek) 

Scbizopboria  manitobensis  Wbiteaves 

Scbizophoria  multistriata  Hall 

Scbizopboria  ( 7 )  pedunonlaris  HaU 

Scbizopboria  propinqna  Hall 

Scbizopboria  striatula  (Soblotbeim) 

Scbizopboria  tioga  Hall 

Scbizophoria  tuUiensis  (Vanaxem) 

Selenella  gracilis  Hall  and  Clarke 

Seminola  ( ? )  rogersi  Hall  and  Clarke 

Spirifer  acantbopterus  (Conrad) 

Spirifer  acnminatus  (Conrad) 

Spirifer  aleeformis  de  Yemenil 

Spirifer  aldricbi  Etberidge.    Devonian. 

Spirifer  amams  Swallow 

Spirifer  angnsLus  Hall 

Spirifer  ann®  Swallow 

Spirifer  arcticus  Hangbton.    Beronian. 

Spirifer  arctisegmentns  HaU 

Spirifer  arenosus  Conrad 

Spirifer  as  per  Hall 

Spirifer  andacnlns  (Conrad) 

Spirifer  andaculus  macronotus  Hall 

Spirifer  belpbegor  Clarke 

Spirifer  bidorsalis  A.  Wincbell 

Spirifer  billingsanns  Miller 

Spirifer  bimesialis  Hall 

Spirifer  byrncai  Nettelrotb 

Spirifer  concinnusHall 

Spirifer  consors  A.  Wincbell 

Spirifer  corticosna  Hall 

Spirifer  ( ? )  costalis  Castelnau 

Spirifer  camberlandia)  Hall 

Spirifer  cyclopierns  Hall 

Spirifer  davisi  Nettelrotb 

Spirifer  di^unctos  Sowerby 

Spirifer  di^janctns  occidentalis  Wbiteaves . . 
Spirifer  di^anctus  solcifer  Hall  and  Clarke. 

Spirifer  divaricatns  Hall 

Spirifer  dnodenarins  Hall 

Spirifer  dupliplicatns  (Conrad) 

Spirifer  engelmanni  Meek 

Spirifer  enruteines  Owen 


Eodevonian. 


Lower 
Hol- 
der- 
berg. 


X 
X 


X 
X 


Oris- 
kany. 


Mesodevonian.  I   Neodevonian. 


Scho- 
harie, 
Cornlf- 
erous. 


Tnlly, 
Hamil- 
ton, 


Port- 

age, 

Huron, 


Marcel-'  Gene- 


Cbe- 
mung, 
Ithaca. 


lus. 


Co 


Co 
Co 


see. 


G 


MD 


MD 


Tu 


Co 
Co 


H 
H 


C 
ND 
ND 


ND 
C 


X 
X 


H 
H 
H 


CJo 
Co 


H 

M,E 

H 


a 


H 


ND 


Col 


H 
H 


Co 
Co 


C 

ND 

C 


H 

MD 

H 
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Table  VI. — Devonian  Br<ichiopoda — Continued. 


Eodevonian.   ,  Mesodevonlan. 


Xeodovoiiian. 


Specie*. 


Lower 

Solio- 

Hol- 

OrU- 

harie. 

der- 

kany. 

Cornif- 

berg. 

erous. 

Tully, 
Hamil- 
ton, 
Marcel- 

lU8. 


Port-  ; 

age,    ,    Che- 
Hurou,    nmng, 
Gene-  '  Ithaca. 

see. 


Spirifer  filiooatas  A.  Winohell 

Spirifer  formoaiis  Hall 

Spirifer  fomaculas  Hall 

Spirifer  fomax  Hall 

Spirifer  gaaponsis  Billings 

Spirifer  granulosaa  (Conrad) 

Spirifer  gregariuB  Hall 

Spirifer  grieri  Hall 

Spirifer  hemicyclns  Meek  and  Wortben 

Spirifer  hobbsi  J^ettelrotb 

Spirifer  hnngerfordi  Hall 

Spirifer  bnronensis  A.  Wiucbell 

Spirifer  intermedlus  Hall 

Spirifer  inntilis  Hall 

Spirifer  iowensia  Owen 

Spirifer  kennicotti  Meek 

Spirifer  macbridii  Calvin 

Spirifer  macconathii  Nettelroth 

Spirifer  macms  Hall 

Spirifer  macroplearus  (Conrad) 

Spirifer  macrotbyria  Hall 

Spirifer  manni  Hall 

Spirifer  marcyi  Hall 

Spirifer  mesastrialis  Hall 

Spirifer  mnlticostattis  Caatelnau 

Spirifer  mnrchiaoni  Castelnau 

Spirifer  nictavensis  Dawson 

Spirifer  octocostatua  Hall 

Spirifer  orestes  Hall  and  Wbitfield 

Spirifer  paradoxna  (Soblotbeira) 

Spirifer  pennatus  ( Atwater) 

Spirifer  pennatus  posterus  Hall  and  Clarke 

Spirifer  pennatas  tnlliensis  WiUiams 

Spirifer  perextenaua  Meek  and  Worthen  . . . 

Spirifer  pertennia  Hall 

Spirifer  pbarovicinns  A.  Wincbell 

Spirifer  pinonensis  Meek 

Spirifer  pluto  Clarke 

Spirifer  rectiplicatns  (Conrad) 

Spirifer  saffordi  Hall 

Spirifer  segmentns  Hall 

Spirifer  atrigosns  Meek.    Devonian. 

*  Spirifer  subattanuatus  Hall 

Spirifer  subdecussatua  Whiteaves 

Spirifer  sabmncronatna  Hall 

Spirifer  substrigosns  Webster 

Spirifer  aabraricoens  Hall  and  Whitfield. . . 

Spirifer  tennis  HaU 

Spirifer  ten  aistriatns  Hall 

Spirifer  tribolis  Hall 

Spirifer  tollliu  Hail 


H 
H 
H 
H 


X 


Co 
Co 


/S 


H 


ND 


MD 
MD 


ND 


H 


Go 


X 


Co 
Co 


A 


Cor 


H 


I.C 


£D 


X? 


X 


Co 


Co 


M.H 


I 
C 


Tu 


Co 


Ha 


MD 


IfD 


H? 
H 


X 
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Table  VI. — Devonian  Braehiopoda — Continued. 


Eodevonian. 


SpeoieH. 


Lower 

Hel- 

der- 

berg. 


Spirifer  nrbaoDB  Calvin 

Spirifer  varicoiins  Hall 

Spirifer  whitneyi  Hall 

Spirifer  williamsi  Hall  and  Clarke 

Spirifer  worthenanus  Schnchert 

Spirifer  woriheni  Hall 

StrlngooepbalnB  burtini  Defrance 

Stropholonia  hjstricula  Hall 

Strophalosia  inurlcata  Hall 

StrophaloBia  radicana  (A.  Winchell) 

Stropbalosia  rockfordensia  Hall 

Strophalosia  trnncata  (Hall) 

Stropbeodonta  al  veata  Hall 

Stropheodonta  arcuat a  Hall 

Strophcodon ta  beck ii  Hall 

Stropbeodonta  blainvillii  (Billings) 

Stropbeodonta  callawayensiB  Swallow 

Stropheodonta  caUoBa  Hall 

Stropbeodonta  calvini  Miller 

Stropheodonta  canace  Hall  ond  Whitfield 

Stropbeodonta  cincta  A.  Winchell 

Stropbeodonta  concava  Hall 

Stropbeodonta  ( f )  coBtata  Owen 

Stropheodonta  crebristriatA  Hall 

Stropbeodonta  demisBa  (Conrad) 

Stropheodonta  demisBa  imitata  A.  Winchell. 

Stropheodonta  erratica  A.  Winchell 

Stropbeodonta  flelden  i  Etberidge 

Stropheodonta  galatea  ( Bf llingB) 

Stropbeodonta  hemiBpherica  Hall 

Stropbeodonta  ineeqnjradiata  Hall 

Stropheodonta  inffiquistriata  (Conrad) 

Stropbeodonta  indenta  (Conrad) 

Stropheodonta  interBtrialis  (PbiUipB) 

Stropbeodonta  interstrialiB  (Yanuzem) 

Stropbeodonta  iowenaiB  Owen 

Stropbeodonta  Irene  (BlUings) 

Stropbeodonta  junia  Hnll 

Stropbeodonta  kemperi  Swallow 

Stropheodonta  lincklaeni  Hall 

Stropbeodonta  macroatriata  ( Walcott) 

Stropbeodonta  magnifica  Hall 

Stropbeodonta  magni ventra  Hall 

Stropbeodonta  macronata  (Conrad) 

Stropbeodonta  navalis  Swallow 

Stropbeodonta  narallB  boonenBis  Swallow  . . . 

Stropbeodonta  parva  Owen 

Stropbeodonta  parva  Hall 

Stropbeo<lonta  patorsoni  Hall 

Stropbeodonta  perplana  (Conrad) 

Stropbeodonta  perplana  nerroBa  Hall 


Oris- 
kany 


X 


Meaodevonian.     Neodevonian« 


Scho> 
barie, 
Comif- 
eroua. 


Tully, 
Hamil- 
ton, 
Marcel 
lua. 


Port-   ! 

ago,    i    Che- 
Horon, '  mung. 
Gene-    Ithaou 

Bee. 


Co 


X 


Co 


ED 


C 
C 


H 
MD 


C 
C 


M,H 


C 
I 


Co 


X 


Co 


Co 


H 
H 
H 


C 
C 


MD 
H 
H 


in) 


ED 
ED 


Co 
Co 
Co 


M,H 


MD 


X 
ED 

X 
X 


Co 


I 
ND? 


H 
H 


H 
H 
H 


X 
X 


Co 
Co 
Co 


I,C 
I 
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Table  YI. — Devonian  Brachiopoda — Continued. 


Eodevonlan. 

Moaodevonian. 

Xeodevonian. 

Species. 

Lower 
Hel- 
der- 

berg. 

Oris- 
kany. 

Scho- 
harie, 
Comif- 
eroua. 

TuUy, 
Hamil 

ton, 
Marcel- 

lua. 

Port- 
„agc, 
Huron, 

Gene* 
aee. 

Che- 
mung, 
Ithaca. 

Stropheodonta  perplana  tnllienBis  WUliama 

Tu 

1 

StropheodoDta  planalata  Hall 

X 

1 

Stropheodonta  pUcata  Hall 

1           ! 

H 

! 

Stropheodonta  iallia  (BiUinn) ' 

Co 

! 

Stropheodonta  variabiliii  Calvin 

.......i 

i 

n 

Stropheodonta  variatriata  (Conrad) 

X 
X 

1 

1 

Stropheodonta  variatriBta  arata  Hall 

1 

1 

Stropheodonta  yaocolaria  Hall 

X 

i              1 

X 

1 

1 

Strophomena  (?)  glbbosaConrad 

■ 

Co 

!           i            i 

Strophonella  ampla  Hall ! 

Co 

i 

1                 ! 

Strophonella  caolata  Hall * ' 

1 

C 

Strophonella  cavambona  Hall x 

i 

S^phonelia  ( ?)  oonradi  Hall 

X 

1                 1 

1                 1 

Strophonella  craasa  Rowley 

H 

1 

S^phonella  genicolata  (Hall) 

X 

I 

1 

Strophonella  headley ana  Hall 

X 

X 

X 

Strophonella  learenworthana  Hall 

*  «...«. 

StroDhonella  punctnlifera  (Conrad) 

1 

Strophonella  ( f )  radiata  ( Vannxem) 

1 

Strophonella  rerersa  Hall 

.  -  - . 

i 

c 

Strophonella  achoharienaia  Caatelnau 

! 

Co! 

1 

Terebratola  elia  Hall 

1 

MD 

Terebratula  j  ucnnda  Hall 

Co 

Terebratnla  Ontario  Hall 

' 

H 
H 

Terebratala  trareraenala  A .  Winchell 

Trematoapira  coatata  Hall 

X 

Trematoapira  dubia  (Billinira) 

X 
X 

Trematoapira  eqniateiata  Hall  and  Clarke 

Trematoapira  iribboea  Hall 

H 

TrematoBDira  hlppolvte  (Billinsa) 

X 

Tr««iat<wpiri^  (  f)  ItfifnacnlA  A.  Wfnr.b^Il 

H 

Tr*»mat-o#pira maria  (BUlinffa)  r.,,,,rr-rrr^-r,, 

X 
X 
X 
X 

X 

Trematoapira  mnltiatriata  Hall 

X 

Trematoapira  perforata  Hall 

Tremaioffpira aimpl^T  Hall ^-r,^^--.^-, ^ r. -  r. . r . . 

i 

Trematoapira  tennesaeeaaia  Hall  and  Clarke 

Trieeria  iraudrvi  (Ehlert 

X 

Triaeria  ( f)  lepidaHall 

H 

Triaeria  ( f )  portlandica  (BiUinsa) 

X 

Trooidoleptna <^arinatna  (Conrad)    .,.^rr r .,,.r-r ,^ .. 

M,H 
H 

Tropidoleptna occid^na Hall  rr r 

TTTMiinnliia  Ahmntna  /TTaII \    _    

X 
X 

TTnHnnlna  ramnlwIlaniiR  /Hall) 

Uncinnlna  mutabilia  TfaXl 

X 

X 

Uneinnlua  nobiiia  (Hall) 

TTnrfnnlnn  nnelnolatii  /Halll                        -...      

1 

TTncinnlna  nvi*BniidAttiJi  f  Hall)          .    .   . 

X 

1 

TTnrinnliia  vellicata  Hall . 

j 

VitulinA  nnfltnltMiA  Hall   .....                        

' 

1 

H 

Whitfleldella  1  f )  biaulcata  ( Vanuzem) 

X     - 
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Tablk  VI. — Devonian  Brachiopoda — Continued. 


Ecxlevoniau. 


Mesodevonian.  ,    XeodeTonian. 


Species. 


Whitfieldella  ( 1)  harpalyco  (Billinga) 

Zygospira  ( i)  aubconcava  Meek  and  Worthen 

Number  of  Devonian  species,  663. 

Number  of  species  in  each  division 

Xaniber  of  s])ecies  common  to  the  Lower  Helderberg 

and  the  other  divisions 

Number  of  species  common  to  the  Oriskany  and  the 

other  divisions 

Number  of  species  common,  to  the  Comiforous  and 

the  other  divisions 

Number  of  species  common  to  the  Hamilton  and  the 

other  divisions 

Number  of  species  common  to  the  Genesee- Portage 

and  the  other  divisions 

Number  of  species  common  to  the  Chemung  and  the 

other  divisions 

Species  common  to  the  Devonian  and  Carboniferous 

systems,  11. 
Number  of  species  passing  from  each  division  into 

the  Carboniferous 


Lower 
Hel- 
der- 
berg. 


X 

X 


Oris, 
kauy. 


Scho- 
harie, 
Cornif- 
erous. 


TuUy,  I    Port 
Hamil-      age. 


ton, 

Maroel- 

lus. 


Che- 


Huron,    nning, 


Gene 
see 


Ithaca. 


I 


129 


104 
8 


128 


238 


8     i. 

I 

2 

i 

2     , 
1     , 


15 


15 


27 


1 
4 


27 
4 


12 
24 


41 
1 

(J 


12 


17 


117 
2 
3 
7 

22 
17 


10 
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Table  VII. — Carboniferous  and  Permian  Brachiopoda, 

(B= Barlmgton ;  EC  --  Eooarboniferona ;  K  =  Keokak ;  Ka  =  KaskaBkia ;  SL  z-  St.  Louis.    Specie* 
preceded  by  an  obeliak  (t)  are  found  in  the  Devonian  also.] 


Speotoa. 


X 


B 
B 


EC 

X 


Acambona  oaagenaia  (Swallow) 

Acambona  prima  White 

A  mboccelia  minuta  White 

Ambocoella  planoconrexa  (Shumaid) 

Athyria  biloba  ( A.  Wlnchell) 

Atbyria  (f)  corpalenta  (A.  Winchell) 

Athy  ria  denaa  Hall  and  Clarke , 

Atbyria  hannibalenala  (Swallow) 

Atbyria  incraaaata  Hall 

Atbyria  interyarica  McCheaney 

Atbyria  ( f)  jacksoni  (Swallow) , 

Atbyria  lamelloea  (L'Eveille) 

Atbyria  miaaoarionala  (A.  Winohell) 

Atbyria  monticola  (White) / 

Atbyria obioenaifi  (A.  Winchell) '.. 

Atbyria  papillioniformia  McCheaney 

Atbyria  (?)  perinflata McCheaney 

Atbyria  prouti  (Swallow) 

Atbyria  nitraTarica  McCheaney 

Aulacorbyncbua  millipnnctata  (Meek  and  Worthen) 

Beecberia  davidaoni  Hall  and  Clarke 

Camaropborella  lenticolaria  (White  and  Whitfield) 

Camarophoria  ( ?)  biaalcata  Shumard 

Camarophoria  caput- teetadinia  (White) 

Camarophoria  explanata  (McCheaney) 

Camarophoria  occidentalia  Miller 

(Camarophoria  ringena  (Swallow) 

Camarophoria  aubcnneata  Hall 

Ounarophoria  anbtrigona  Meek  and  Worthen 

Camarophoria  thera  Walcott i |      EC 

Camarophoria  ( ?)  wortbeni  (Hall) 


EocarboniferouA. 


Meao- 
carbou- 


Neo- 
carbon- 


I  iferouA. !  iforoua. 


Keo- 
Kinder-!    kuk, 


hook. 


Bur- 
lington. 


Ka<iku«- 

kia, 
St.  Louis. 


Coal 

MtNlN- 

urea. 


Per 
tuian. 


B 


I 


B 


B 
K 


I 


iC^amarotoBohia  contracta  Hall 

CamarotGBchia  sagerana  (A.  Winchell) 

ICamarotoeohia  aappho  Hall 

Centronella  ( 1)  allii  A.  Winchell 

Centronella  ( 1)  crasaicardinalia  Whitfield.. 

Centronella  ( f )  fiora  A.  Winchell 

Chonetea  genioulata  White 

Chonetes  glabra  Geinits 

Chonetea  granulifera  Owen 

(Jbonetea  illinoienaia  Worthen 

Chonetea  logani  Norwood  and  Pratten 

tCbonetea  logani  aurora  Hall 

(Tbonetea  loganenais  Hall  and  Whitfield  . . . 
Chonetea  meeolobua  Norwood  and  Pratten . 

Chonetea  micbiganenaia  Stevena 

Chonetea molticoata  A.  Winchell.. 

Chonetea  omata  Shumard 


X 

y 

X 

X 


X 


A 


B 
B 
B 


X 

\ 


B 


X 


SL 


Ka 


X 


Ka 


SL 


SL 


SL 


X 


X 


X 

X 
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Table  VII. — Carbimiferou*  and  Permian  Brachiopoda — Contiuned. 


Species. 


Eocarbonif erous . 


Kinder- 
hook. 


Keo- 
kuk, 
Bxa- 
lington. 


Kaakas- 

kla, 
StLooia. 


Meso- 
carbon- 
IferooB. 


Coal 
Meaa. 

urea. 


Chonetea  parva  Shumard 

Chonetea  penniana  Shumard 

Chonetea  planombona  Meek  and  Worthen 

Chonetea  platynotua  White 

Chonetea  pulchella  A.  TVinchell 

tChonetea  aetigera  (Hall) 

Chonetea  ahmnardiana  de  Koninck 

Chonetea  tnmida  Herrick 

Chonetea  rariolata  d'Orblgny 

Chonetea  yemeuiliana  Norwood  and  Pratten 

Chonetea  Tomeuiliana  utahenaia  Meek 

Chonopectna  Hecheri  (Norwood  and  Pratten) 

CleiothyrlB  clintonenais  (Swallow) 

Cleiothyris  crasaicardinalia  (White) 

Cleiothyrig  hirsnta  (Hall) 

Cleiothyris  miasourienaia  (Swallow) 4\, 

Cleiothyris  obmaxima  (McChesney ) ; 

Cleiothyris  obvia  (McChesney) 

Cleiothyris  orbicularis  (McChesney) 

Cleiothyris  refiexa  (Swallow) 

Cleiothyris  roissyi  (L'Eveille) 

Cleiothyris  aquamoaa  (Worthen) 

Crania  chesterensis  Miller  and  Gurley , 

Crania  IsBvia  Keyes 

Crania  modeata  White  and  St.  John 

Crania  (?)  permiana  Shumard , 

Crania  reposita  White , 

Cran  ia  ro  wleyi  G  urley , 

Cry ptacanthia  compacta  White  and  St.  John 

tCryptonella(f)eudoraHall 

Crjrptonella  ( f)  inconatana  (Herrick) , 

Cry  ptonella  aubelliptioa  Hall  and  Clarke , 

Cryptonella  alta  Hall 

Cyrtina  acutirostris  (Shumard) 

Cyrtina  burlingtonenaia  (Rowley) 

Cyrtina  laohrymosa  Hall  and  Clarke , 

Cyrtina  neogenes  Hall  and  Clarke 

Cyrtina  triplicata  Simpaon 

Derbya  affinis  Hall  and  C*larke 

Derby  a  bennetti  Hall  and  Clarke 

DerbyabilobaHall 

Derby  a  broadheadi  Hall  and  Clarke 

Derbya  (f)  coatatula  Hall  and  Clarke 

Derbya  craaaa  (Meek  and  Hayden) 

Derbya  oymbula  Hall  and  Clarke 

Derbya  kaakaskienais  (McChesney) 

Derbya  keokuk  Hall 

Derbya  pratteni  (McChesney) 

Derbya  robusta  (Hall) 

Dorbya  ruginoaa  Hall  and  Clarke 


X 
X 


Ka 


SL,Ka 


Ka 


SL 

SL.Ka 

SL 

Ka 


B 


X 

X 
X 
X 
X 


B 


Ka 


Ka 


X 
X 


X 


X 
X 
X 


X 


X 
X 


X 
X 
X 
X 


X 
X 


X 
X 


Keo- 
carbon- 
iferona. 


Per- 
mian. 


Ka 
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Tablk  VII. — Carboniferous  and  Permian  Braehiopoda — Continned. 


Species. 


DieUtma  boridens  (Morton) 

DieUuna  burlingtoneiiBiB  White 

DielaunA  formoea  Hall 

Dielasma  gorbyi  Miller 

DidaBma  obovata  Hall  and  Clarke 

Pielaama  occidentallB  (Miller) 

Dielasma  ( ?)  rowleyi  (Wortiien) 

Dielasma  saoculas  (Martin) 

Didasma  shumardana  Miller 

Dielasma  tnrglda  (Hall) 

SnteletesbemipUcataHall 

Eometria  (?)  alttrostris( White) 

Enmetria  marcyi  (Shiunard) 

Eametria  mansy  1  coetata  Hall 

Sometria  wooeteri(  White) 

Giossina  flabellnla  Hall  and  Clarke 

Glosaina  nebraakensia  (Meek) , 

Giossina aedaliensis  (Miller) 

Giossina  waverlyenais  (Herrick) 

Hsrttina  anna  (Hartt) 

Hostedia  ( f)  meekana  (Shnmard) 

Hastedia  mormoni  (Maroou) , 

flnstedla  (?)  papillata  (Shnmard) 

Hnstedia(?)  triangularis  (Miller) 

Leiorhynchns  boonense  (Shumard) 

Leiorh3rnchns  newberryiHall 

tLeptsena  rhomboidalls  (Wilckens) 

Lingnla  atra  Herrick 

Ungnla  carbonaria  Shnmard 

Lingnla  crawfordsrillensis  Gnrley 

tLingnla  cnyahoga  Hall 

Lingula  gannenais  Herrick 

Lin  gnla  gorbyi  Miller 

Lingnbi  halli  White 

Littgnla  indianenala  Miller  and  Gnrley 

Lingnla  meeki  Herrick 

Lingnla  melie  Hall 

Lingnla  membranacea  A.  Winchell 

Lingnla  my  tiloides  Sowerby , 

Lingnla  paracletns  Hall  and  Clarke 

Lingnla  i>arrishi  Miller 

Lingnla  tigh  ti  Herrick 

Lingnla  umbonata  Cox 

Lingnla  varaoTiense  Worthen 

Liagnlodiacina  ( ?)  connata  Walcott 

Lingnlodiacina  newberryi  Hall 

Liagnlodiacina  plenrites  (Meek) 

Martinia  glabra  (Martin) 

Martinia  glabra  contraota  Meek  and  Worthen. 
Martinia  Uevigata  (Swallow)  


EtKsarboniferous. 


»      i    Keo- 
Kinder-'    kuk, 
hook.  I    Bur- 
lington. 


Kaskas- 

kia, 
St.  Lonis. 


Meso- 
carbon- 
iferons. 


Neo- 

carbon- 
iferons. 


Coal 
Meas- 
ures. 


X 


X 
X 


X 
X 
X 


X 
X 
X 


X 
X 
X 


X 


X 
X 


SL 


X 


Per- 
mian. 


B 


Ka 
Ka 


SL.Ea 
Ka 


X? 


X? 


B 


X 
X 
X 
X 


B 
K 


EC 


SL 


Ka 


X 
X 


X 
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Table  YII. — Carboniferous  and  Permian  Brackiopoda — Continned. 


• 

Eocarboniferoua. 

Meao- 
carbon- 
iferooa. 

Neo- 
carbon- 
iferons. 

Speciea. 

Kinder- 
hook. 

Keo- 
kuk, 
Bur- 
lington. 



Kaakas- 

kia, 
St.  Louis. 

Coal 
Mean- 
urea. 

Per- 
niian. 

Meekella occidentaliM  f NewberrvJ 

........ 

X 
X 

X 
X 

Meekfillft  i ')  oocM^^ntaliii  (Shallow)   

1 

Meekella  nvramidalia f Newberrv^ 

Mefikellfl. Btriatocoatala  ( Cox)  . 

V 

Meriatf^Ua  ( ?)  inoerta  Simpaon  .,.. 

X 
X 

X 

KaclecwDira  barrisi  W  bite 

Orbiculoidca  ( ?)  canax  (White) 

Orbimloidftft  r-annliformiB  (McChwincv)  ... - 

X 
X 

Orbiculoidca  convexa  (Shumard) 

' 

Orbiooloidoa  eallaheri  (A.  Winchell) 

X 
X 

Orbiculoidea  hertzeri  Hall  and  Clarke 

Orbicnloidea  keokak  iGurlev) 

K 

OrViirMilniilAA  lllinniATiMiH  /TW illpr  and  fJnrlpv) 

X 

Orbiculoidea  masnifica  Herrick 

X 

Orbiculoidea  manhattonenBis  (Meek  and  Haydeu) 

■    /■ 
/"v 

X 
X 
X 

Orbiculoidea  miHsourienBia  (Shumard) 

Orbiculoidea  ( ?)  mnnda  (Miller  and  Gurley) 

Orbiculoidea nitida  iPhillipB) 

Orbiculoidea  patellaria  (A.  Winchell) 

A 

EC 

X 

Orbiculoidea  saffordi  (A.  Winchell) 

Orbiculoidea  sampsoni  (Miller) 

Orbicnloidea  subtriconalis  (McChesnev) 

X 
X 

X 

Orbiculoidea  tenuilineata  (Meek  and  Haydeu) 

Orbiculoidea  utahensis  (Meek) 

Orbiculoidca  varsovicnsis  ( Worthen) 

K 

Orthis  ( ?)  flava  A.  Winchell 

X 

Orthothetes  crenistrius  (Phillips) 

EC 

Orthothetes  desideratus  Hall  and  Clarke 

X 
X 
X 

X 

Orthothetes  ineequalis  (Hall) 

1 

Orthothetes  inflntns  ( White  and  Whitfield) 

1                1 

Orthothetes  lens  ( White) 

1 1 

Orthothetes  nmbracnluni  Authors 

EC 

1 

1 

Proboscidella  ( ?)  clava  (Norwood  and  Pratten) 

X 

Product«lla  arcuata  Hall 

X 
X 
X 
X 
X 
X 

....««••    _,,..___.- 

I^roductella  concentrica  (Hall) 

!                         1 

f  Productella  lachryniosa  stigmata  Hall 

Prodnctella  pyxidata  Hall 

' ! 1       .     .. 

Productella  shumardana  Hall 

1 

.........................     1 

f  Productella  speciosaHall 

A.   i 

Productns  altcrnatns  Norwood  and  Pratten 

K 

Productus  alt-onensia  Norwood  and  Pratten 

SL 

'! 

Productns  auriculatus  Swallow 



X         

Productns  bisinnatus  Hall 

SL 

Productns  blairiMiller » 

.... 

X 

1 

Productns  boliviensis  d'Orbiemy 

' 

X       

1 

X     ■ 

X      , 

X      1 

I 

Productns  boonenais  Swallow 

. 

■ 

1 

Productns  boonensia  elevata  Swallow 

* 

1 

Productus  buchiauna  de  Koninck 

1 

Pmfliii'tnA  hnrliT|gt^n^n(fi#  TTall  _ , , ^  _  _ .                   , . .  , 

B 

Productns  carbonarius  de  Koninck.    Carboniforous. 

i 
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Table  VII. — Carboniferous  and  Permian  Brachiopoda — Continued. 


3seo- 
carbon- 
iferous. 


Species. 


Prodactas  conftttgoeiiB  Conrad 
Productoa  cooperensis  Swallow 
Prodactua  cora  d'OrUgny 
Productna  oora  mogoyoni  Marooa 
Pzodoetaa  coneformis  Swallow 
Prodnctns  oostatoidea  Swallow 
Prodnctua  costatoa  de  Koninck 
Productus  curtiroatratna  A.  Winchell 
Prodoctaa  delawari  Marooa 
Produotos  depreaana  Swallow 
Productoa  dolorosna  A.  Winchell 
Prodnctua  dupUcoetatus  A.  Winchell 
Productoa  faaciculatua  MoCheaney 
Prodnctua  fentonenaia  Swallow 
Productoa  flmbriatoa  Sowerby 
Prodnctua  flexiatrins  McCoy 
Productoa  gigantena  (Martin) 
Prodnctua  gracilia  A.  Winchell 
Prodnctua  gradatus  SwaUow 
Prodnctua  granulosna  Phillipe 

Prodnctua  hepar  Morton 

Prodnctua  hildrethanna  Norwood  and  Pratten 
Productus  indianensis  Hall 
Prodnctua  infiatna  McCheaney 
Prodnctua  iTesi  Newberry 
Prodnctua  leTlcostua  White 
Prodnctua  laaallensis  Worthen 
Productus  latiaaimua  Sowerby 
Prodnctua  lenchtenbergensia  de  Koninck 
Prodnctua  longispinua  Sowerby  ? 
Prodnctua  longna  Meek.    Carbonlferona 
Prodnctua  magniooatatns  Swallow 
Prodnctua  magnus  Meek  and  Worthen 
Prodnctua  margaritaceua  Phillips 
Prodnctua  marginicinctna  Front 

Prodnctua  meaialia  Hall 

Prodnctua  meoolobua  Phillips.    Carboniferous. 
Prodnctua  mexicanns  Shnmard 
Prodnctua  morbillianns  A.  Winchell 
Productus  multistriatua  Meek.    Carbooiferons. 
Prodnctua  muricatns  Norwood  and  Pratten 
Productus  nanus  Meek  and  Worthen 
Productua  nebraacensisOwen 
Prodnctua  novadenais  Meek 
Prodnctua  newberryi  Hall 
Productoa  newberryi  annosna  Herrick 
Prodnctua  nodocostatns  Herrick 
Productus  nodosns  Newberry 
Prodnctus  norwoodi  Swallow 
Prodnctua  occidentalia  Newberry 
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Tablk  VII. — Carhoniferou%  and  Permian  Brachiopoda — Continued. 


Species. 


Prodactos  ovatua  Hall 

Prodnotas  pamilas  A.  Winchell 

Prod  actus  parvna  Meek  and  Worthen 

Productus  pertenaia  Meek 

Productua  phillipai  Norwood  and  Pratten.  Carbon  iferoua. 

ProductoB  pileolna  Shomard 

Prodnctua  pocillum  Morton 

Prodnctna  popii  Shamard 

Productua  punctatos  (Martin) 

Productua  puatuloaua  Phillipa 

Productua  raricoatatua  Herrick 

Productua  ruahvlllenaia  Herrick 

Prodnotna  acabriculua  (Martin) 

Productua  aoitulua  Meek  and  Worthen 

Prodnctua  aemlreticulatua  (Martin) 

Productua  aemlreticulatua  kanaaaenaia  Swallow 

Productua  semiatriatua  Meek 

Productua  aubhorridua  Meek.    Carboniferoua. 

Productua  a wallovi  Beecher 

Productua  aymmetricua  McCheeney 

Productua  tenuioostatua  Hall 

Productua  undiferua  de  Koninck 

Productua  yiminalia  White 

Productua  wortheni  Hall 

Prodnctua  weyprechti  Toula 

Ptychoapira  aexplicata  White  and  Whitfield 

m 

Pngnax  dawaonianua  (Davidaon) 

Pugnax  globulina  (Davidaon) 

Pugnax  groarenori  Hall 

Pugnax  mutatua  Hall 

Pugnax  ottumwa  ( White) 

Pugnax  pugnaa  miaaourienaia  (Shumard) 

Pugnax  rockymontanua  (Maroon) 

Pugnax  atrJatocoatatna  (Meek  and  Worthen) 

Pngnax  awaUovanua  (Shumard) 

Pugnax  Utah  (Maroon) 

Keticularia  cooperenaia  (Swallow) 

Reticularia  guadalupenaia  (Shumard) 

Beticularia  perplexa  (MoCheaney) 

Reticularia  perplexa  atriatoliueata  (Swallow) 

Beticularia  paeudolineata  ( Hall) 

Beticularia  aetigera(  Hall) 

Beticularia  ( f )  temeraria  (Miller) 

Beticularia  tenuiapinata  (Herrick) 

Beticularia  translata  (Swallow) 

Betzia(r)  oircularia Miller 

Betxia  ( f )  plicat*  Miller 

Bet£ia(7)  popeaua  Swallow 

Bhipidomella  btirlingtonenaia  Hall 

Bhipidomella  clarkenaia  (Swallow) 


Eocarboniferoua. 


Meeo- 
carbon- 
iferoua. 


Kinder- 
hook. 


X 
X 


Keo- 
kuk, 
Bur- 
lington. 


Kaakaa- 

kia, 
St.  Louis. 


Coal 
Meaa- 
nrea. 


SL 


Ka 


B 
K 


X 

X 
X 


B,K 


B 


B 

K 


EC 
SL 
SL 


Ka 


SL 


SL 
SL 
SL 


Ka 


Ka 


X 

X 
X 
X 
X 


X 
X 
X 


X 
X 


X 
X 


X 

X 
X 


Neo- 
carbtm- 
iferona. 


Per- 

mian. 
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Tabl£  YII. — Carboniferatu  and  Permian  Brachiopoda — Continned. 


Eocarboniferona. 

Meao- 
carbon- 
iferooa. 

Keo- 
carbon- 
iferoua. 

Speoi«fl. 

Kinder- 
book. 

Keo- 
kuk, 
Bur- 
lington. 

Kaakaa- 

kia. 
St  Lonia. 

Coal 
Meaa- 

urea. 

Per- 
mian. 

Ithinii)nni«1Y&  df^lvftni^  (M'illpr)  -    .  .r, ,..,,. 

B 

Ehipidomella  dabia  Hall 

SL 

I 

Sbinidoinella  m  ichdm  i  ( L '  Ereille) 

X 
X 

X 
X 

I 

Khipidomella  iniasoaricnBiB  (Swallow) 

! 

Shipidmnella  nevadensi  a  (Meek) .    Oirboniferons. 
Rhjpidomella  occasna  Hall 

Bhipidomella  oweni  Hall  and  (Harke 

1 

Bhipidomella  itecoai  (Marcou) 

X       

BhipidomellA  anbelUptlca  (White  and  Whitfield) .... 

X 
X 
X 

1 

1  Khipidomella  thiemii  (White) 

1 

Khinidomellfi  viumxerni  pnlohella  Hnrrick ^  ■• 

1 

RbTnchonella  acadienaia  Davidaon - 

X 
»    X 

Kbj^chonella  algeri  ICcCheaney 

RbynchoneUa  arctiroatrata  Swallow 

SL 

BliTiichoiiellaharQaenBia  A.  Winohell... 

X 
X 

RhTnchonella  oamarifera  A.  Wiachell 

1 

1 

Rbvachoiiella  carboxiaria  McCheaner 

X 

RbynchonellR  cooTierenaii  Shamardr .. ,,^..^^ 

X 

RhTiichonella  eurekenaia  Walcott 

EC 

BbTnchonella  evaDirelina  Hartt. 

X 

X 

RbTDchoiK^IIa  imadalTipe  Shnmard ....^ 

BbvnchoneUa  heteropaia  A.  Winchell 

X 
X 

Ebynchonella  habbardi  A.  Winchell 

Rby  cchonella  Ida  Hartt 

...—..... 

X      

Bbmchonella  illf  noiaen<ii«  Worthen  -r ..^,,,^,,^..^,. 

X      

Bbvncbonella  indentAta  Shnmard  ,.^,^.,,,,^,.,.rr...,T.- 

,,,,,,...                                 

X 

Sbynchonella  mocra  Hall 

SL 

I 

Bbjncboii«l1a  nxMliftlla  SlmpiKni. 

X 

1 

Bbynchonella  metallica  White 

1 

1 

X     1 

Sbvnchonella  microplenra  A.  Winchell 

X 
X 
X 

1 

Bbjnchonella  obaoleacena  Hall 

( 

Bbvnchonella  oppoaita  White  and  Whitfield 

. 

Bbvncbonella  perroatellata  Swallow 

SL 

i 

BbTBchonella  perainuata  A.  Winchell 

X 

Bbynchonella  plearodon  ( Phillips) 

X       

BhTDchon*!**  ricinnla  Wall 

SL 

BbTDchonella  atriata  Simpaon 

X 
X 

X 

••••      •••» 

BbTnchonella  aabcixoularia  A.  Winchell 

•*•••••• 

Rbvncbonella  tetraptTxA.  Winchell 

BbTDchonella trf^zana Shnniwrd  -^,,..,r rr..,T..T-..T, 

X 

Bbynchonella  tata  Miller 

B 

BhvnchoneUa  nnica  A.  Winchell 

X 
X 
X 

X 
X 
X 

i 

Bbrnchonella  whitii  A.  Winchell 

I 

BbTDchopora pnwtulqe*  ( W hit/<P-> ^,,-,,, . .... 

«k 

Bbyncbospira  ( 7)  aehlandenain  Herrick 

BbTnchoapira  iic4U[iaA  Hall  and  Clarke rr-r.... 

Bominirerina  Jnlia  (A.  Winchell) 

Sehiisophoria r^ppi^atA  (M*-rtin)  - ^r  -^■..-, .^.r,-, 

EC 

Schixophoria ref^apinoidea (Coz) - ^-^^ ,^--   -  ,r ,, - . . .  ,^^,,,-r 

X 

Sdkizophoria  a wallovi  Hall 

B 

64 


SYNOPSIS   OF   AMERICAN  FOSSIL   BRACHIOPODA. 


[Brix.  87. 


Table  YII. — Carboniferous  and  Permian  Bra^ihiopoda — ContixiTied. 


Species. 


Seminula  argentea  (Shepanl) 

Seminula  caput-Borpontis  (Swallow) 

Seminula  charitonensiH  (Swallow) 

Seminula  claytoni  (Halt  and  Whitfield) 

Seminula  dawsoni  Hall  and  Clarko 

Seminula  formosa  (Swallow) 

Seminula  ha wni  (Swallow) , 

Seminula  maconeniiis  (Swallow) , 

Seminula  parva  (Swallow) 

Seminula  perainuata  (Meek).    Carboniferous. 

Seminula  ( ?)  plattenHiB  (Swallow) 

Seminula  Hingletonii  (Swallow) 

Seminula  subquadrata  (Hall) 

Seminula  trinuclea  Hall 

Seminula  waaatchenflis  (White) 

Spirifer  acuticostatns  de  Koninck 

Spirifer  agelaius  Meek , 

Spirifer  nlbapinenais  Hall  and  Whitfleld 

Spirifor  annectans  Walcott 

Spirifer  biplicatus  Hall 

Spirifer  booneusis  Swallow 

Spirifer  cameratus  Morion 

Spirifer  cameratus  jiercras-HUH  Swallow 

Spirifer  ccntronatus  A .  Winclioll 

Spirifer  clavatulus  McChesney 

Spirifer  deltoideus  Herrick 

Spirifer  desidcratus  Walcott 

Spirifer  dnplicostus  Phillips.    Carboniferous. 
Spirifer  fa.stigatnB  Morton.    Carboniferous. 

Spirifer  (  0  ilmbriatus  Morton 

Spirifer  forbesi  Norwood  and  Pratteu 

Spirifer  fnltonensis  Worthen 

Spirifer  prrimesi  Hall 

Spirifer  imbrex  Hall 

Spirifer  incertus  Hall , 

Spirifer  increbcscens  Hall , 

Spirifor  increbescens  americanus  Swallow 

Spirifor  increbesceus  transversalls  Hall , 

Spirifer  kelloggi  Swallow 

Spirifer  keokuk  Hall 

Spirifer  keokuk  shelbyensis  Swallow 

Spirifer  lateralis  Hall 

Spirifer  latior  Swallow 

Spirifer  leidyi  Norwood  and  Pratten 

Spirifer  leidyi  chesterensis  Swallow 

Spirifer  leidyi  merimacensis  Swallow 

Spirifer  littoni  Swallow 

Spirifer  logani  Hall 

Spirifer  marcoui  Waagen 

Spirifer  raarionensis  Shomard 


Eocarboniferons. 


!   Meao- 
I  cjirbon- 
iferons. 


I    Keo- 
Kinder-    kuk, 
hook.  ,    Bur- 
ilington, 


Kaakas- 

kia, 
St.  Louis. 


Coal 
Meas- 
ures. 


X 
X 
X 


Neo- 
carbon- 
iferous. 


Per- 
mian. 


Ka 

SL 


EC 


EC 


EC 


B 


B 
B 
B 


Ka 
Ka 
Ka 


K 
K 


SL 

SL 


SL 
Ka 
SL 
SL 


X 
X 


X 

X 


X 
X 


X 
X 
X 
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Tablk  VII. — CarhaniferoMs  and  Permian  Brachiopoda — Continued. 


Species. 


Spirifer  meek!  Swallow 

Spiri/er  mexicanns  Shomard 

Spirifer  missoorlensis  Swallow 

Spirifer  mortonanns  Miller 

Spirifer  mundulus  Rowley 

Spirifer  myaticoniiiB  Meek 

Spirifer  negloctos  Hall 

Spirifer  newberryi  Hall 

Spirifer  noTamezicanaa  Miller 

Spirifer  oregonensia  Shomard 

Spirifer  oaagensis  Swallow 

Spirifer  ovalis  Phillips.    Carboniferous. 

Spirifer  peculiaris  Shninard 

Spirifer  rockymontanns  Marcou 

Spirifer  roatellatas  Hall 

Spirifer  roatratus  Morton 

Spirifer  scobina  Meek.    Carboniferous. 

Spirifer  aillanus  A.  Winchell 

SpirifetstriatifomiiaMeok , 

Spirifer  strlatns  (Martin) 

Spirifer  subfequalis  Hall 

f  Spirifer  sabatteDoatns  Hall 

Spirifer  subcardiformis  Hall 

Spirifer  suborbicnlaris  Hall 

Spirifer  snbrotondatus  Hall 

Spirifer  snlcif eras  Sh  omard 

Spirifer  taneyensis  Swallow 

Spirifer  tenoicostatas  Hall 

Spirifer  tenaimarginatus  Hall 

Spiri  fer  texauus  Meek 

Spirifer  trigonalis  Martin 

Spirifer  remonensis  Swallow 

Spirifer  vemonensis  ozarkensis  Swallow. .. 

Spirifer  waverlyensis  A .  Winchell 

Spirifer  winchelli  Herrick 

Spiriferina  aciculifera  Rowley 

Spiriferina  billingsi  Shamard 

Spiriferina  binacata  A.  Winchell 

Spiriferina  clarkavUlensis  A.  Winchell . . . . 

Spiriferina  cristata  (Schlotheim) 

Spiriferina  depressa  Herrick 

Spiriferina  gonionota  Meek 

Spiriferina  norwoodana  (Hall) 

Spiriferina  octopllcata  (Sowerby) 

Spiriferina  palchra  Meek 

Spiriferina  solidirostris  White 

Spiriferina  spinosa  (Norwood  and  Prat  ten) 

Spiriferina  subelliptica  (McChesney) 

Spiriferina  snbtexta  White 


Spiriferina  transversa  (McCHiesney) , 

Ball,  87-i-5 


EocarboniferooB. 


Kinder- 
hook. 


X 
X 

X 


Keo- 
kuk, 
Bur- 
lington. 


Kaskas- 

kia, 
St  Louis. 


X 
X 
X 
X 
X 


B 


Meso« 
carbon- 
iferous. 

Coal 
Meas- 
ures. 


Neo. 
carbon- 
iferous. 


Per- 
mian. 


K 

B 

EC 

K 


B 


B 


SL 


K 

K 


B 


SL 


SL 


EC 


SL 


Ka 


K 
B 


X 
X 


Ka 
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Speeies. 


Streptorhjnohiis  ( 1)  multiBtrlata  Meek  aod  Hnyden 

StreptorhynchuB  nlrichi  Hall  and  Clarko 

Stricklandinia  ( ?)  aubquadrata  Herrick 

Strophaloaia  beecheri  Bowley 

StrophaloBia  cymbula  Hall  and  Clarke 

Strophalosia  ( 7)  guadalnpenaia  (Sbamard) 

Stropbalosla  keokuk  Beecber 

Stropbaloaia  nnmmnlioa  A.  Wincbell 

Stropbalosla  aeintilla  Beeober 

Stropbalosla  spondyllfomiis  (Wblte  and  St.  Jobn) 

Stropbomena  ( 7)  nassala  Conrad.    Carboniferons. 

Syringotbyris  angnlata  Simpson 

Syrlngothyris  carterl  (Hall) 

Syringotbyris  extenaata  (GEall) 

Syringotbyris  gigas  (Troost).    Lower  Carboniferous. 

Syringotbyris  berricki  Scbuchert ■ 

Syringotbyris  missonri  Hall  and  Clarke 

Syringotbyris  (?)  plena  (Hall) 

Syringotbyris  randalli  Simpson 

Syringotbyris  texta  (Hall) 

Terebratula  bisacula  McCbesney 

Terebratnla  brevilobata  Swallow 

Terebratula  inomata  McCbesney 

Terebratula  lapillns  Morton 

Terebratnla  mezicana  Hall 

Terebratula  perinflata  Sbumard 

Terebratula  subretziaforma  McCbesney 

Terebratnla  swallorana  Miller 

Terebratnla  utab  Hall  and  Wbitfleld 

Torynif er  cri ticus  Hall  and  Clarke 

Number  of  Carboniferous  species,  478. 

Number  of  species  in  eacb  division 

Number  of  species  common  to  tbe  Kinderbook  and  tbe 

otberdirisions 

Number  of  species  common  to  tbe  Burlington-Keokuk 

and  tbe  otber  divisions 

Number  of  speciea  common  to  tbe  St.  Louls-Kaskaskia 

and  tbe  otber  divisions 

Number  of  species  common  to  tbe  Coal  Measures  and  tbe 

other  divisions 

Number  of  species  common  to  tbe  Permian  and  tbe  otber 

divisions 

No  species  pass  firom  tbe  Carboniferous  into  tbe  Mesozoic. 


Eooarboni  feroos. 


Kinder 
book. 


.1. 


Keo- 
kuk, 
Bur- 
lington. 


X 
X 


X 
X 
X 

X 
X 


X 
X 


156 


9 


Kaskas- 

kia, 
St.  Louis. 


Meso- 
carbon- 
iferous. 


Coal 
Meas- 
ures. 


Ka 


B 


03 


X 


Ka 
SL 
SL 


X 

X 

Xf 

X 


Ka 
Ka 


SL 
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Neo- 
carbon- 
iferous. 


Per- 
mian. 


158 


0 
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Tablr  XllL-^Meeozoio  Jirachiopoda, 


Species. 


'V 


CiiteUabeecberiClArk 

Cistella  plicatilis  CUrk 

Ducinm  ( T)  pileolae  Whiteaves  .... 

IMKina  ( f )  aemipolita  Whiteavea 

DiaciiiA  ( f)  vanoouverenais  Whiteavee. 

Kingena  leonenais  (Conrad) 

Kingena  wacoenala  (Roemer) , 

Luignla  breTiroatriB  Meek  and  Hayden 

Liognla  nitida  Meek  and  Hajden 

Lingnla  ahomardi  Cragin 

Lingula  aabapaUilata  Hall  and  Meek 

Bh jncbanella  leqaipUcata  Gabb 

RhynchjOneUa  gnathophora  Meek 

RhTnchonella  balli  Gabb 

BhTSchoneUa  lacnnoaa  (Seblotheim) 

BJiynchonella  lacunoaa  arolica  Oppel 

ShynchoueUa  lingnlata  Gabb 

Rhyncbonella  maadenaia  Whiteayea 

Bhy nchonella  myrina  Hall  and  Wbltfieid 

Bbynchonella  pUcatilia  (Sowerby) 

Bbynchonella  acbucberti  Stanton .'. 

Bhynefaonella  tayloriana  Lea.    Habajia,  Cnba . 

Rbynchonella  wbitney i  Gabb 

Spiriferina  ( F)  alia  Hall  and  Wbitfield 

Bpiriferina  boreaUa  Wbiteavea 

Spiriferina  hom/rayi  (Gabb) 

Spiriferina  obtoaa  (Gabb) 

Terebratella  califomica  Stanton , 

Terebratella  ( 1)  dnbitanda  (Cooper) 

Terebratella  ( ? )  imbricata  ( Cooper) , 

Terebratella  obeea  Gabb 

Terebratella  plicala  (Say) 

Terelnratella  vannxemi  Lyell  and  Forbes 

Terebratnla  augoata  Hall  and  Whitfield 

Terebratola  dorenbergi  Felix.    Mexico 

Terebratola  harlani  Morton 

Terebratola  helena  Whitfield 

Terebratala  hnniboltensia  Gabb 

Terebratola  liardenaia  Whiteayea 

Terebratala  poeyana  Lea.    Habana,  Cuba 

Terelnatola  repellini  d'Orbigny.    Mexico 

Terebratala  robuata  Whiteavea 

Terebratala  eemiainiplex  White 

Terebratala  cf^.  aieteni  Loriol.    Mexico 

Terebratalina  atlantica  (Morton) 

Terebratnlina  flloaa  Conrad 

Terebratnlina  floridana  (Morton) 

Terebratalina  gnadalnpie  (Roemer) ■ 

Waldheimia  ( T)  catoroanaia  Aguilera.    Mexico . 

Kunber  of  Meaozoic  species,  49. 

Komber  of  speciea  in  each  syatem 


Triaasic.  Juraaaic. 


X 


X 
X 
X 
X 


X 

X 


11 


Lower 
Greta- 
oeoaa. 


Upper 
Creto- 
ceoos. 


X 

X 


X 


X 
X 


X  1 


X 
X 


X   1 

X 

X   f 


13 


X 
X 

X  f 
X  I 


X  f 


X  f 

X 


X 


X 
X  I 
X  I 
X 
X 
X 


X 

X 


X 
X  f 

X 
X 


22 
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Tabls  IX.— Ceiio^raic  and  Becent  Brachiopoda, 


Speoim. 


Diflctnisca  lugabris  (Conrad) 

Discinisca  maltilineata  (Conrad) 

Hemithyria  paittaceA  (Chemnitz) 

Rh jni;honeUa  wilmingtonenala  (Ly ell  and  Sowerby) . 

Terebratula  canipea  Kavenel 

Terebratnla  carneoidea  Gnppy .    Trinidad 

Terebratula  demiaairoBtra  Conrad , 

Terebratula  lecta  Gnppy.    Trinidad 

Terebratula nitena  (Conrad) 

Terebratula  trinitatenaia  Gnppy .    Trinidad 

Terebratnlina  graciUa  (Scblotheim) 

Terebratulina  lachryma  (Morton) 

Terebratnlina  t^^ononaia  Stanton 

Waldheim  ia  kenned  y  i  Ball 

Number  of  apeciea  in  each  diviaion 

Atretia  gnomon  Jeffrya 

Ciatellaciateilula(Wood) 

Dallina  florldana  ( Pourtalea) 

Dieciniaca  atlantica  (King) « 

Diaciniaca  comingi  (Broderip) 

FrieleiahalllDaU 

Glottidiaalbida(HindR) 

Glottidia  antillarum  ( Reeve) 

Glottidia  audebarti  (Broderip) 

Glottidia  palmeri  Dall 

Hemithyria  craneuia  Ball 

Hemithyria  jwlttacea  (Chemnita) , 

Xranaaina  piaum  (Lamarck) 

Lacqneua  oalifomioua  (Koch) 

Laoqueua  JeffreyaiBall 

Lacqneua  vancouT-erenais  Bavidaon 

Liothyrina  bartletti  (Ball) 

Liothyrina  clarkeana  Ball 

Macandrevia  americanum  Ball 

Macandrevia  craniella  Ball 

Macandrevia  cranium  (Miiller) 

Macandrevia  diamantina  Ball , 

Magaaella  alentlca  Ball 

Magaaella  labradorenaia  (Sowerby), 

Magaaella  radlata  Ball 

Fhktldia  anomioldea  (PhiUippl) 

Terebratalla  obaoleta  Ball 

Terebratalia  oocidentalia  Ball 

TerebrataUa  tranaveraa  (Sowerby) 

Terebratella  friolii  Bavidaon 

Terebratetla  pulvinata  (Gould) 

Terebratella  apitabergenaia  Bavidaon  . .  

Terebratnlina  caput-aerpentia  (Linnd) 

TerebratuUna  ktlenaia  Ball  and  Pillabry 

Terebratulina  murrayi  Bavidaon 

Terebratulina  aeptentrionalia  Couthou>' 

Number  of  apeciea  in  each  ocean 


CBNOifiOIC. 


RKCSKT. 


Socene. 


X 
X 

X 
X 
X 


X 
X 
X 
X 


Neocene. 
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Tadlb  X. — South  Amerioan  fossil  Braehiopoda, 

[J= Jnraaafc.    Species  preceded  by  an  asterisk  (*)  are  found  in  North  America  also.] 


Species. 


* Ambocoelia planoconvexa  (Shamard)  .... 

*AmphigeniaeloDgata  (Yaniixem) 

Aoabiaparaia  Clarke 

*  Anoplotheca  flabellites  (Conrad) 

'Camarotceohiadotis  Hall 

Centronella  ( f  >  arcii  A.  TJlrich 

CentroDella  ( 7)  silvetii  A.  Ulrich 

ChooeteB  amazoBica  Derby 

Chonetes  ( ?)  arcii  A.  ITlrioh 

Choneiea  comstockii  Kathbun 

Choneiea  curuaenftis  Bathbnn 

ChoBetea  falklandica  (Morris  and  Sbarpe) 

Cbonetes  freitaasii  Ratfabnn 

'GliODetes  ^braGeinitz 

*Chonetefl  granulifera Owen 

Cbonetea  berbert-smithi  Kathban  . .' 

Ckonetes  onettiana  Rathban 

Chonetes  iiicki  A.  rriricb 

Chinietea  stubeli  A.  TJlrich 

*  Chonetes  yariolata  d*Orbigny 

*  ChonosUophia  complanata  Hall  ? 

*  Cleiothyris  roissyi  (L'Eville) 

Clitambonites  adscendens  (Pander  f ) 

Cyrtina  ( ?)  cnrupira  Bathbon 

Dsknanella  ( ?)  nettoana  ( Rathban) , 

Derbya correanns  (Derby) ...» 

Dielasma  hochatetteri  (Tenia) 

Bielasnia  itaitubensis  (Derby) 

Enteletes  andii  (d*Orbigny) 

Enteletes  gandrsri  (d'Orbigny) 

Glossina  dnbia  (d'Orbigny) 

*  Gloasina  trcntonensis  (Conrad  f) 

UarUina  coatinhoana  ( Derby) 

*  Hasted  la  momioni  (Marcon) 

LeptsEfBA  (?)  stelsneri  Kayser 

Lingnla  coheni  A.  TJlrich 

Lingnla  ererensis  Rathbnn , 

Lingnla  gracana  Rathban 

Lingnla  metensls  Terqaem 

Lingnla  miinsteri  d'Orbigny 

Lingnla  plagemanni  MSricke 

Lingnla  rodrignezii  Rathbnn . .  j>; 

*  Lingnla  spatnlate  Vannxem 

Lingnla  stantoniana  Rathbnn 

Lingnla  snbmarginata  d'Orbigny 

Lingnla  tmncata  Sow  erby 

Heristellariakowyi  A.  TJlrich 

NotoUiyriB(r)smithii  Derby 

OrUenloidea  baini  Morris  and  Sharps 

*  Orblcnloldea  lodenaia  (Yanuxem) 
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Table  X. — South  American  fo$8il  Brachiopoda — Continued. 


Species. 
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Orthis  bucbi  d'Orbigny 

Orthis  calligntmma  (Davidson)  Kayser 

Orthis  concinna  Morris  and  Sharpe 

Orthis  dispanlis  Kayser 

Orthis  hnmboldti  d'Orbigny 

Orthis  ( 7)  laticostata  d'Orbigny 

Orthis  lenticnlaris  Wahlenberg  ? 

Orthis  obtosa  Pander 

Orthis  ( f)  pectinata  d'Orbigny 

Orthis  saltensis  Kayser 

Orthis  ( 1)  snlivanti  Morris  and  Sharpe 

Orthis  ( f )  tenuis  Morris  and  Sharpe 

Orthis  veapertllia  Sowerby , 

Orthothetes  agassizi  (Rathbun) 

Orthothetes  tapi^otensis  (Derby) 

Orihotichia  morganiana  (Derby) 

*  Plectambonites  sericea  (Sowerby) 

Prodnctella  mscnmensis  Rathbnn 

Prodactns  batesianus  Derby 

*  Prodactns  boliviensis  d'Orbigny 

Productns  capacii  d'Orbigny 

Prodactns  chandiessii  Derby 

Prodnctns  clarkianns  Derby 

*  Prodnctus  cora  d'Orbigay 

*  Prodnctus  costatns  (Sowerby)  de  Koninck . 
Prodnctns  hnmboldti  d'Orbigny 

*  Prodnctus  longispinus  Sowerby  ? 

Productns  papilio  Gabb 

Prodnctus  peruvlanus  d'Orbigny 

Productns  reticulatns  Oabb 

Productns  rhomianns  Derby 

*  Prodnctus  semireticulatus  (Martin) 

Prodnctus  villiersi  d'Orbigny 

Prodnctus  wallacianus  Derby 

*  Reticularia  perplexa  (McChesney ) 

Betzia  ( 7)  Jamesiana  Rathbnn 

Rhipidomella  hartti  (Rathbnn) -. . . . 

Rhipidomella  inca  (d'Orbigny) 

Rhipidomella  penniana  Derby 

Rhynchonella  lenigma  (d'Orbigny) 

Rhynchonella  anduin  Gottsche 

Rhynchonella  antisiensis  (d'Orbigny) 

Rhynchonella  antonii  Gabb 

Rh>'nchonella  belemniiica  Quenstedt 

Rhynchonella  caracolensis  Gottsche 

Rhynchonella  ererensis  Rathbun 

Rhynchonella  manflasensis  Moricke 

Rhynchonella  pipira  Derby 

*  Rhynchonella  pleurodon  ( Phillips) 

Rhynchonella  plicatissima  Quenstedt 

Rhynchonella  subtetrseda  (Conrad) 
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Table  X. — South  American  fossil  Brachiopoda — Continaed. 


Species. 


ShynchoneUA  tetneda  (Sowerby) , 

Bhfnchonella  triplicate  Qaenstedt , 

Scaptdoccelia  boliviensia  Whitfield 

Schisopboria  oora  (d'Orbigny) 

*SttDiDola  argentea  (Sbepaid) 

Seminula  titicaceDsia  (Gabb) 

Spirifer  antarcticas  Morris  asd  Sbarpe 

Spirifer  baarqaianns  Batbban 

Spirifer  boliviensiB  d'Orbiipiy 

Spirifer  chnqaiscus  Ulrich 

Spirifer  condor  d*Orbigny , 

*Spirifer  daodenarius  Hall 

Spirifer  elizie  Bathbun , 

Spirifer  hartti  Rathbim 

Spirifer  hawkiost  Morris  and  Sbarpe , 

Spirifer  nuecamensis  Rathbon , 

'Spirifer  murchisoni  Castelnan 

Spirifer  orbignii  Morris  and  Sbarpe 

Spirifer  pedroanus  Rathbon 

Spirifer  pentlandi  d'Orbigny 

Spirifer  qaichnns  d'Orbigny 

*  Spirifer  rockymontanns  Maroon 

Spirifer  valenteanns  Katbbun 

^lirifer  Togeli  ron  Ammon 

*Spiriferina  cristata  (Scblotheim) 

Spiriferina  cfr.  miinsteri  Davidson 

Spiriferina  roetrata  Scblotheim 

*  Spiriferina  spinosa  (Norwood  and  Pratten) . 

l^ririgereUaderbyi  Waagen 

Streptorhyncbas  balUanas  Derby 

Sirophalosla  cornelliana  Derby 

'Stropbeodonta  perplana  (Conrad) 

Strophoinena  ( ?)  talacastrensis  Eayser 

Terebratola  bicanalicnlata  Scblotheim 

Terebratnla  cbilensis  d'Orbigny 

Terebratala  copiapensis  Moricke 

Terebratnla  derbyana  Katbbun 

Terebratala  domeykana  Bayle  and  Coqaand. 

Terebratala  emarginata  Sowerby 

Terebratula  fiooides  Bayle  and  Coqaand 

Tsrebratula  gottachii  Steinman ., 

Terebratala  hohmanni  Moricke 

Terebratala  ignaciana  d'Orbigny 

Terebratala  lacanosa  Scblotheim 

Terebratala  meridionalis  Conrad 

Terebratala  patagonica  Sowerby 

Terebratala  perforata  Fiette 

Terebratala  peroralis  Sowerby 

Terebratala  panctata  Sowerby 

Terebratala  ndmondiana  Gabb 

Terebratala  sabexoavata  Conrad 


s 

JO 

§ 


> 
o 

t 

O 


•C         5 

^     ■    I 


X 

X 
X 
X 


X 
X 
X 
X 
X 
X 
X 
X 


X 
X 


a 

I 

a 
i 

o 


X 

X 

X 


X 
X 
X 
X 


s- 


J 
J 


J 
J 


J 
J 
J 
J 
J 
J 
J 


X 


J 
J 
J 


X 


72 


SYNOPSIS   OF   AMERICAN   FOSSIL   BEACHIOPODA.        [buluST. 
Table  X,— South  American  fosnl  Brtichiopoda — Cor  tinned. 


Species. 

1 

Ordovician. 

Silurian. 

Devonian. 

Carboniferous. 

1 

• 

• 

Is 

J 
J 

s 

£ 

• 
M 

Terebratula  BUbovoides  ^oemer 

Terebratnla  Babnamiainalis  Davidson 

_  - 

Trisreria  (F)  marirarida  (Derby) 

•*•••• 

X    XXX 

Triireriad)  wardiana  (Bathbon) 

Tropidoloptus  carinatns  (Conrad) 

*  *  * 

Yitnlina  pusiulosa  Hall 

li^nmber  of  South  American  species,  159. 

If  umber  of  i>T>ecies  in  each  4Tat4m  .-tt-t^ 

2 

12 

2 

61 

47 

28 

-1 r 

6 

2 

Number  of  Hi>eoies  common  to  South  and  North 
America,  28. 

CHAPTER    II. 
BRACHIOPOD  TERMIXOLiOGY  APPL.IKD  TO  FOSSIIi  FORMS. 

Adductor  muscles, — In  tbe  Protremata  and  Telotremata  these  muscles 
have  their  ventral  iusertion  one  on  either  side  of  the  central  axis, 
between  the  didactors.  In  passing  to  the  dorsal  valve  they  divide  into 
four,  and  produce  in  that  shell  the  two  pairs  of  principal  scars  known 
as  the  anterior  and  posterior  adductors.  By  contraction  these  muscles 
close  tbe  shell.  In  tbe  IS'eotremata  they  are  the  essential  muscles,  so 
far  as  scars  in  the  fossil  shells  are  concerned,  the  anterior  adductors 
closing  the  valves,  while  the  posterior  pair  serves  to  oi)en  tbe  valves. 
In  tbe  Atremata  there  is  a  simple  pair  of  adductors  placed  near  tbe 
anterior  extremity  of  tbe  visceral  ai^ea. 

Anterior  region, — That  portion  of  the  sliell  in  front  of  tbe  transverse 
axis  and  opposite  the  pedicle  oi)ening. 

Apex. — The  place  of  initial  shell  growth.  It  may  be  the  most  pos- 
terior portion  of  tbe  valve  or  may  be  sitiiated  near  the  transverse  axis. 

Brachidium  (Hall  and  Clarke). — The  calcareous  brachial  supports  of 
the  Spiriferacea  and  Terebratulacea. 

Cardinal  area, — A  more  or  less  well-developed  triangular  area  on 
each  side  of  tbe  deltbyrium,  distinctly  set  off  from  the  general  surface 
of  the  shell.  It  is  best  developed  on  tbe  ventral  valve  of  articulate 
bracbiopods, but  is  also  present^n  the  dorsal  valve,  and  generally  in  a 
rudimentary  condition  in  many  inarticulate  species.    See  Deltidimn. 

Cardinal  extremities, — Tbe  terminations  of  the  hinge  line. 

Cardinal  process, — A  variously  modified  apoi)hysi8,  situated  pos- 
teriorly at  the  center  of  the  hinge  of  the  dorsal  valve  in  articulate 
brachiox>ods.  To  it  are  attached  the  diductor  muscles,  which  by  their 
contraction  serve  to  open  tbe  valves  anteriorly. 

Cardinal  slopes, — The  inclined  surfaces  extending  from  tbe  umbonal 
slopes  to  the  hinge  margins. 

Chilidium  (Beecher). — A  plate,  in  appearance  similar  to  the  del- 
tidinm,  covering  tbe  exterior  portion  of  tbe  cardinal  process  in  many 
Protremata.  Its  development  does  not  begin  until  early  neanic  or  later 
growth,  and  is  probably  secreted  by  the  dorsal  mantle  lobe. 

Crura, — Processes  on  the  dorsal  hinge  plate  of  the  Telotremata  and 
some  Protremata,  to  which  are  attached  the  fleshy  brachia  and  bra- 
chidia.  These  usually  form  tbe  inner  walls  of  the  dental  sockets, 
and  may  be  supported  by  septal  plates. 

Cruralium  (Hall  and  Clarke). — The  dorsal  equivalent  of  tbe  ventral 
spondylium,  being  formed  by  the  convergence  or  union  of  the  crural 
plates  in  the  Fentameracea. 
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Delthyrium  (Hall  and  Clarke). — The  triangular  aperture  transectiiig 
medially  the  cardinal  area^  or  the  posterior  surface  from  the  apex  to  the 
posterior  margin  of  the  ventral  valve,  through  some  portion  of  which 
the  pedicle  passes.  It  has  also  been  termed  the  fissure  or  foramen. 
The  delthyrium  may  or  may  not  be  closed  by  a  deltidium  or  deltidial 
plates. 

Deltidium. — A  plate  of  one  piece  which  grows  over  the  delthyrium 
of  many  Protremata  and  some  Neotremata.  In  the  early  larval  stage 
of  Thecidium  this  plate  begins  as  a  secretion  from  the  dorsal  side  of 
the  body  segment,  and  becomes  anchylosed  to  the  ventral  valve  in  the 
phylembronic  stage,  subsequent  additions  being  secreted  by  the  body 
wall  and  pedicle.  The  convex  or  concave  central  portion  of  the  ventral 
cardinal  area  in  Bome  Atremata  is  not  homologous  with  the  deltidium. 
It  is  but  a  part  of  the  area,  and  does  not  have  its  origin  in  the  prodel- 
tidium,  iis  in  Thecidium. 

Ddtidial  plates. — Two  plates  growing  medially  from  the  walls  of  the 
delthyrium  after  ueanic  growth.  These  usually  unite  medially,  and 
close  the  delthyrium  more  or  less  completely.  They  are  restricted  to 
the  Telotremata,  and  are  secreted  by  extensions  of  the  ventral  mantle 
lobe.  Hall  and  Clarke  introduced  the  terms  deltarium  and  deltaria  for 
the  same  plates,  and  for  the  coalesced  condition  of  the  deltaria,  Bronn's 
pseudodeltidium. 

Dental  plates, — Verticiil  plates  supporting  the  teeth  of  the  ventral 
valve. 

Dental  soekets. — Excavations  in  the  dorsal  cardinal  margin  in  which 
the  teeth  of  the  ventral  valve  articulate.  The  inner  wall  of  the  socket 
is  elevated  and  forms  the  base  of  the  crui'al  plate. 

Didnetor  muscles, — In  the  Proti^mata  and  Telotremata  the  principal 
pair  of  diductor  muscles  has  the  larger  end  attached  to  the  ventral 
valve  near  the  anterior  edge  of  the  visceral  area,  while  the  other  end 
has  its  insertion  on  the  anterior  portion  of  the  cardinal  process.  There 
is  another  pair  of  small  accessory  diductor  muscles,  but  these  are  sel- 
dom shown  in  fossil  shells.  By  contribution  these  muscles  open  the 
valves. 

Dorsal  ralre, — Usually  the  smaller  and  imjterforate  A'alve  and  the 
one  to  which  the  bnu'hia  ai^e  always  attached.  Brachialy  hftntalj  socket, 
and  entt^^inij  valves  are  other  terms  more  rarely  employed. 

Kphthic  (Uyatt,  emend.  Bather  3»nd  Buckman). — Designating  the 
mature  shell. 

Foramen, — A  small  circular  |>ass;)ge  through  the  deltidium  or  del- 
tidial plates,  either  l>elow  or  at  the  apex  of  the  ventral  valve.  Some- 
times the  foramen  encroaches  by  abrasion  u}H>n  the  umbo  of  the  ventral 
valve, 

itenital  markinos, — Badial  markings  or  pits  within  the  i>osterior 
l>ortion  of  the  visceral  si>ace,  indicating  the  }H)sitiou  and  extent  of  the 
genitiilia. 
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Qerontie  (Hyatt,  emend.  Bather  and  Buckman). — Designating  old  age. 
It  is  indicated  in  the  ontogeny  of  many  species  of  brachiopods  by  ex- 
treme thickness  of  the  valves,  obesity,  or  by  numerous,  crowded  growth 
lines  near  the  anterior  margin,  a  condition  which  sometimes  produces 
truncation  and  absence  of  striae  at  the  margin. 

Hinge  line. — The  line  along  which  articulation  takes  place. 

Jugum  (Hall  and  Clarke). — The  transverse  band  and  its  accessory 
processes  uniting  the  spiralia.  When  this  band  is  medially  incomplete 
the  parts  are  t&cmed,  jugal  processes. 

Lateral  area^. — That  portion  of  the  shell  on  each  side  of  the  ventral 
axis. 

Listrium  (Hall  and  CIarke).^In  some  Neotremata  a  plate  closing  the 
progressive  track  of  the  pedicle  opening  or  x)^ic]e  cleft,  posterior  to 
the  apex  of  the  ventral  valve. 

Longitudinal  a^ons. — ^A  median  line  through  the  shell  from  the  beak 
to  the  opposite  margin. 

Loop, — ^The  calcareous  brachial  supports  of  the  Terebratulacea.  It 
is  usually  composed  of  descending  and  ascending  lamelhi^,  united  by  a 
transverse  band. 

Median  septum, — An  internal  vertical  plate  commonly  developed 
along  the  vertical  axis  and  between  the  muscles  of  the  ventral  valve. 
Sometimes  there  is  also  a  dorsal  median  septum.  Lateral  septa  are 
rarely  developed. 

Neanic  (Hyatt,  emend.  Bather  and  Buckman). — Designating  youth- 
fulness,  or  the  stage  in  which  specific  characters  begin  to  develop. 

Nepionic  (Hyatt). — Designating  the  smooth-shell  stage  succeeding  the 
protegnlnm. 

Pallial  sinuses, — Two  convergent  or  divergent  primary  sinuses  of  the 
circulatory  system,  traversing  the  mantle  and  originating  in  the  poste- 
rior medial  region.  They  usually  have  numerous  secondary  branches, 
and  both  often  leave  impressions  in  the  shell. 

Pedicle. — The  flexible  muscular  organ  of  the  ventrjil  valve  by  means 
of  which  brachiopods  may  be  attached  to  extraneous  objects. 

Pedicle  muscles. — In  the  Protremata  and  Telotreraata  one  pair  origi- 
nates on  the  ventral  valve  at  points  just  outside  and  behind  the  diduc- 
tors  and  another  on  the  dorsal  valve  behind  the  posterior  adductors, 
while  the  opposite  ends  of  both  are  attached  to  the  pedicle.  Besides 
these,  there  is  an  unpaired  muscle  lying  at  the  base  of  the  pedicle, 
attaching  it  closely  to  the  ventral  valve. 

Platform. — See  Spondylium, 

Posterior  region. — That  portion  of  the  shell  back  of  the  transverse 
axis  and  toward  the  beak,  or  apex. 

Primary  lamelke. — The  primary  descending  bands  of  the  spiralia,  the 
posterior  ends  being  attached  to  the  crura. 

Prodeltidium  (Hall  and  Clarke  restricted). — The  third  shell  plate 
developed  in  the  earlier  embryonic  growth  of  species  of  Atremata, 
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Neotremata,  and  Protremata,  and  subsequently  becoming  more  or  less 
firmly  attached  to  either  the  dorsal  ( Atremata)  or  ventral  valve. 

Fretegulum  ( Beecher). — The  initial  shell  of  brachiopods-  It  is  smooth 
and  of  microscopic  size,  in  outline  being  semicircular  or  arcuate,  and 
without  cardinal  areas. 

Protractor  muscles. — In  the  Lingulacea  one  pair  has  the  ventral  ends 
fastened  at  the  anterior  extremity  of  the  visceral  ared,  extending  liack- 
ward  and  inserted  near  the  lateral  margin  of  the  dorsal  valve,  out-side 
the  rotators.  A  second  ])air  originates  just  behind  the  adductors  of 
the  ventral  valve,  and  is  inserted  posterior  to  the  first  pair.  These 
muscles  draw  the  dorsal  valve  forward.  They  are  apparently  present 
in  the  Obolidje  and  Trimerellidae,  but  their  position  is  diflferent. 

Pseudodeltidiunu — Properly  this  term  applies  only  to  the  united  con- 
dition of  the  deltidid  plates  in  the  Protremata  and  Telotremata.  It 
is  provisionally  applied  to  the  concave  or  convex  medial  portion  of  the 
cardinal  areas  in  Atremata  and  Protremata. 

Retractor  muscles, — In  the  Atremata  these  extend  from  the  outer 
lateral  margins  of  the  visceral  area  in  the  ventral  valve  to  its  anterior 
extremity  in  the  dorsal  valve,  and  serve  to  readjust  the  dorsal  shell. 

Rotator  muscles, — In  Lingulacea  these  are  situated  posteriorly  just  in 
advance  of  the  umbonal  muscle,  two  on  one  side  and  one  on  the  other. 
By  their  contraction  the  dorsal  valve  turns  alternately  first  in  one 
direction  and  then  in  the  other. 

Septal  plates, — Plates  supporting  the  crural  processes,  also  known  as 
crural  plates. 

Spondylium. — A  plate  in  the  Pentameracea,  formed  by  the  union  of 
converging  dental  plates,  to  the  upper  surface  of  which  are  attached 
the  adductor,  diductor,  and  pedicle  muscles.  The  spondylium  may 
rest  upon  the  ventral  valve  or  may  be  supported  by  a  median  septum. 
This  plate  is  rarely  present  in  the  Telotremata,  but  more  commonly 
in  the  Atremata,  where  it  is  known  as  the  platform.  There  is  some- 
times developed  in  the  dorsal  valve  a  plate  similar  in  appearance  to 
the  spondylium,  but  different  in  origin,  and  known  as  the  cruralium. 

Spiralia  (Beecher).— The  calcareous  spiral  brachial  supports  in  the 
Spiriferacea.    A  connecting  jugum  may  be  present  or  absent. 

Syrinx, — A  tubular  structure  developed  in  the  delthyrium  of  some 
Spiriferacea,  opening  ventrally  and  partially  inclosing  the  pedicle. 

Teeth. — Two  processes  of  the  ventral  valve  of  articulate  brachiopods, 
serving  for  articulation. 

Transverse  axis. — A  line  through  the  shell  from  right  to  left,  midway 
between  the  beak  and  anterior  margin. 

Umbo. — The  elevated  or  prominent  portion  of  the  valve  anterior  to 
the  apex. 

Umhonal  muscle. — ^A  single  muscle  situated  in  the  umbonal  region  of 
most  Atremata.  By  its  contraction  the  valves  are  opened  anteriorly. 
In  Obolus  this  muscle  divides  toward  the  ventral  valve. 
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TJmbonal  slopes, — The  inclined  surfaces  about  the  umbo  and  opposite 
the  cardinal  slopes. 

Ventral  valve. — The  valve  situated  on  the  ventral  side  of  the  animal, 
and  having  ip  youth  or  maturity  a  delthyrium  or  pedicle  opening 
through  which  the  pedicle  is  protruded,  except  in  Iphidea,  Obolellu, 
LiDgula,  etc.,  where  the  pedicle  protrudes  between  tlie  valves.  When 
the  shell  is  cemented  to  foreign  bodies  it  is  always  by  the  ventral 
valve.  It  is  usually  the  larger  and  deeper  of  the  two  valves.  Pedicle^ 
larger  J  dental^  neural^  and  receiving  valves  are  synonymous  terms. 


CHAPTER  III. 
BIOIiOGIC   DKVTCL.OPMENT  OF  THE  BRACHIOPODA. 

ORDINAL   DEVELOPMENT. 
ATBEMATA. 

This  order,  which  began  in  the  Lower  Cambrian,  is  represented  by 
199  species,  or  over  10  per  cent  of  American  Paleozoic  brachiopods. 
Its  greatest  representation,  both  in  species  and  genera,  was  during  the 
Cambrian  and  Ordovician  eras.  A  very  marked  decline  set  in  during 
the  Silurian  and  Devonian,  with  almost  extinction  in  the  Carbonifer- 
ous, where  only  Lingula  and  its  subgenus  Glossina  occnr. 

Th^  terminal  families  TrimerellidiB  and  Liugulida3  contoin  species 
which  attain  the  greatest  individual  growth.  Lingulidie  has  the  long- 
est phylogenetic  history.  It  is  the  last  important  and  most  specialized 
family  of  the  Atremata,  and  manifests  the  greatest  persisteifcy  and 
specific  differentiation.  Lingula,  the  essential  genus  of  the  family,  lived 
at  least  from  the  Ordovician  system  through  all  succeeding  time,  and 
is  represented  in  modern  seas.  During  this  enormous  period  the  only 
change  observable  is  that  in  the  ancient  forms  the  viscera  occupied  a 
little  more  and  the  brachia  somewhat  less  space. 

In  the  more  primitive  types  of  Atremata,  Obolacea,  the  shell  is  usu- 
ally much  thicker  and  less  chitiuous  than  in  the  higher  or  derived 
families,  Lingulacea.  The  shell  is  thickest  in  the  Trimerellidse  and 
thinnest  in  the  Lingulida^.  From  their  mode  of  occurrence  in  rocks  it 
seems  probable  that  Paterinidse,  Obolidte,  and  Trimerellidfe  (=Obola- 
cea)  never  lived  in  the  mud  or  sand  of  the  sea  bottom,  as  did  Lingulidae, 
LingulasmatidsB,  and  probably  Lingulellidae  ( =Lingulacea).^  The  obol- 
oids  in  all  probability  had  short  pedicles,  while  the  linguloids  have 
very  long  pedicles.  The  long,  flexible,  tubular  x)edicle  of  Lingula, 
associated  with  the  buried  habit  of  the  animal,  apparently  explains 


>  Since  all  tbe  Apecies  of  Obolacoa  aro  known  only  ae  fosBlis.  it  may  seem  hazardous  to  oscriboto 
them  a  mode  of  living  different  from  tbat  of  Lingula.  These  shells  had  short  peduncles,  are  round 
or  oval,  sometimes  very  gibbous,  always  comparatively  thick  shelled,  and  not  dicidedly  phosphatic. 
The  writer  has  never  observed  any  species  of  this  superfamily  in  situ  transverse  to  sedimentation,  or 
in  other  words  "on  e<lge."  In  the  Lingulacea  the  peduncle  is  very  long,  and  the  shells  aro  elongate 
quadrangular,  triangular,  spatulato,  or  acuminate,  and,  as  a  rule,  are  decidedly  thin  and  phosphAtic. 
Recent  Lingulas  all  live  partially  buried  in  the  sea  bottom,  and  not  infrequently  fossil  species  are 
found  in  situ,  on  edge,  with  their  apices  downward.  Lingulops  and  Lingulasma  also  have  been 
observed  situated  on  edge.  The  round,  think  shells  of  Obolacea  aro  strongly  contrasted  with  the 
elongate  thin  shells  of  Lingulacea.  These  peculiarities  are  in  all  probability  due  to  mechanical 
causes.  The  Linguloids,  with  their  long,  powerful,  and  flexible  peduncles,  are  buried  in  tbe  sedi- 
ments, while  the  posteriorly  pointed  shell  is  an  adaptation  to  the  same  end,  caused  by  the  firequent 
peduncular  pulling  on  that  part  of  the  valves. 
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the  cause  for  the  thinness  of  the  shell  aud  the  long,  narrow,  attenuated 
form  of  its  valves. 

The  ontogeny  of  Obolella  aud  Lihgnla  shows  that  one  branch  devel- 
oped directly  from  the  PateriuidaB  to  Obolidae  and  TrimerellidsB,  while 
another  branch  began  in  the  Obolidae.  The  derived  branch  continued 
to  diverge  by  changing  the  thick  round  shells  of  the  radical  stock  into 
thin  spatulate  or  elongate  subquadrate  valves,  first  in  the  LingulellidiB 
and  culminating  in  the  Lingulidae.  The  latter  fiimily  then  gave  rise  to 
Lingnlasmatidae,  which,  in  accordance  with  the  law  of  morphologic 
equivalents,  developed  some  of  the  internal  diagnostic  characters  of  the 
terminal  family  of  the  first  phylnm  in  the  platform  of  the  Trimerellidae. 

Hall  and  Clarke  refer  the  genera  of  Lingulasmatidie  to  Trimerellidae, 
and  thus  the  latter  family,  as  understood  by  them,  embraces  two  stocks 
having  widely  separated  origins.  This  is  p^uliar,  since  they  clearly 
understand  the  independent  origin  of  these  stocks,  as  will  be  seen  by 
the  following  quotation,  but  more  particularly  by  their  diagram.^ 

There  id  no  single  feature  in  the  entire  group  of  the  edentnlons  hrachiopods  bo 
striking  as  the  great  platforms  in  Trimerelln  and  its  aUies,  and  it  is  rarely  that  so 
beautiful  and  well  established  an  illustration  of  the  attainment  of  such  a  remark- 
able resnltant  along  two  distinct  lines  of  development  can  he  presented! 

The  writer  holds  that  a  natural  family  can  have  but  one  stock,  a  stock 
can  have  but  one  origin. 

Nonfunctional  articular  processes  are  developed  in  this  order  in  a 
Domber  of  genera  and  at  various  times.  Such  are  slightly  developed 
in  Trimerella  and  Monomorella,  aud  more  strongly  iu  Tomasina,  Bar- 
roisella,  and  Spondylobolus.  In  the  Neotremata,  articulation  is  also 
approached  in  Trematobolus,  and  in  Crania  a  false  hinge  is  sometimes 
developed  in  Ordovician  species.  A  cardinal  process  so  characteristic 
of  the  Protremata  and  Telotremata  is  faintly  developed  in  Neobolus, 
Lakmina,  and  Trimerella  of  the  A.tremata. 

NEOTREMATA. 

The  order  Neotremata  begins  in  the  Lower  Cambrian,  and  is  repre- 
sented by  156  species,  or  over  8  per  cent  of  the  brachiopods  of  the 
American  Paleozoic.  It  has  considerably  fewer  species  than  the  Atre- 
mata,  and  exhibits  a  lack  of  specific  differentiation,  such  as  form  and 
surface  ornamentation.  This  probably  is  largely  due  to  the  fact  that 
the  pedicle  is  very  short,  or  even  obsolete,  in  this  order,  and  that  the 
pedicle  foramen  is  subcentral,  producing  in  the  Trematidae  and  Cra- 
midie  more  or  less  of  a  parasitic  growth,  while  in  the  families  Discinidie 
and  Acrotretidae  the  great  majority  of  species  are  circular  or  oval,  with 
more  or  less  cone-shaped  shells. 

As  in  the  Atremata,  great  tenacity  of  life  is  also  manifested  iu  this 
order,  since  its  two  essential  families,  Discinidje  aud  Craniidae,  have 
representatives   throughout  all   time   since  the  Ordovician  system. 

» Palaeontology  of  Now  York,  Vol.  VIII,  Part  I,  3882,  p.  165. 


80  SYNOPSIS   OF   AMERICAN   FOSSIL   BBACHIOPODA.        [bull.  87. 

Greatest  representation  in  both  genera  and  species  was  during  the 
Ordoviciaii,  after  which  generic  differentiation  was  practically  restricted 
to  the  Discinidie  and  Oraniida?.  Crania  persisted  thronghont  the  post- 
Ordovician,  and  for  longevity  equals  the  atrematous  genus  Lingula. 

The  ];)ercentage  of  widely  dispersed  species  is  about  the  same  as  in 
the  Atremata,  and  likewise  is  greatest  in  those  families  with  the  longest 
phylogenetic  history,  as  Acrotretidit^,  Discinidae,  a^d  Grdniidap. 

Development  was  along  two  lines.  In  one  a  broad  fissure  (the  most 
primitive  condition  of  the  pedicle  opening  in  this  order)  is  retained  as 
a  mature  character  (Trematidie).  Later  geologically,  and  at  the  matu 
rity  of  the  individual  in  derived  forms,  the  fissure  is  gradually  close<] 
posteriorly,  leaving  a  long,  narrow  slit,  at  one  end  of  which  the  pedicle 
emerges  (Discinidit).  The  other  line  ( Acrotretacea)  probably  developed 
and  inherited  holoperipheral  growth  in  the  ventral  valve,  very  rapidlj 
producing  a  small  subcentral  circular  foramen,  since  this  feature  u 
already  well  developed  in  the  Lower  Cambrian  Acrotretidae,  and  ic 
advance  of  the  greatest  development  of  the  Discinidae.  It  is-probablj 
this  second  branch  that  gave  origin  to  the  degraded  family  Craniidae 
The  protQgulum  in  the  dorsal  valve  of  Acrotretacea  is  probably  always 
marginal,  whereas  in  the  Discinacea  it  is  always  more  or  less  central 

It  is  remarkable  that  Crania,  so  unlike  other  living  brachiopods 
and  occurring  abundantly  in  the  seas  of  to-day,  has  never  been  com 
pletely  studied  developmentally  or  ontogenetically.  The  taxonomic 
position  of  the  Craniidir  is  therefore  not  actually  determined,  and  Hal 
and  Clarke  incline  to  follow  Waagen  in  regarding  the  Craniacea  ai 
equivalent  in  rank  to  the  Atremata  and  Neotremata.  These  authon 
write :  * 

It  is  nevertheless  to  be  observed  that  no  trace  of  a  former  pedicle-slit  incision  o: 
|H>rforatioii  is  found  on  matore  or  immature  shells^  and  it  would  be  difficalt  to  com 
prt^hend  in  what  manner  such  an  essential  modification  of  the  shell  could  be  wholly 
concealed  by  later  p*owtIi.  Were  the  {tedicle  marginal  in  primitive  growth  stages 
and  sulisetiuently  atrophied,  the  obliteration  of  the  marginal  opening  by  late 
resorption  and  growth  would  be  a  rt>adily  intelligible  process.  There  is,  hence,  ii 
this  default  of  evidence,  a  good  reason  to  doubt  the  close  aflinities  of  Crania  an< 
Pholido|>s  to  tlie  Uiaoaulia  [.-  Neotremata].  Present  knowledge  would  seem  t 
indicate  that  they  were  primarily  of  the  type  of  the  Mesocanlia  [=  .\tremata],  an< 
that  their  rt^^embhiuoe  to  the  Diacaulia  is  wholly  of  secondary  growth.  Waagen* 
term  for  this  gnmp,  iia.>tn>iH^gmata  v»r  Cniniacea),  may  therefore  prove  to  h 
etpiivaVnt  to  e;»ch  of  these  other  two  divisions. 

BraehioiKxI  embryology  demands  a  i^etliole  in  the  early  stages  o 
Crania.  The  ventral  valve  carrier  the  j^eiliole,  and  it  is  always  thii 
valve  which  is  attached  by  cementation  or  otherwise.  The  writer  hai 
olvj^erveil  in  Yale  University  Museum  a  si>eciuien  of  Phtdidop^ovaia  witl 
a  cicatrix  of  attachment,  arvnind  which  iXMiit  growth  is  holoperipheral 
as  iu  all  Nei>tremata.  Spei^imens  of  Pholidops  are  sometimes  pre 
serv^nl  with  Unh  valves  iu  iK>sition  and  delicately  attached  to  Bryozoa 

» r:ibMttU^i<^\  *i*  X<w  W'^-V.  V,»L  Y  III.  l^'an  II.  l5«k  p.  «Sw 
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from  the  Falls  of  the  Ohio.  These  are  believed  to  be  actual  and  not 
chance  attachments.  In  Crania  cementation  occurs  very  early  and  is 
complete,  causing  all  obliteration  of  the  protegulum  and  subsequent 
stages  of  growth  in  the  ventral  shell.  That  cementation  does  obliterate 
nearly  all  the  younger  characters  is  also  shown  in  the  remarkable  gen- 
era Kichthofenia  and  Ostrea.  On  the  interior  of  Pholidops  and  Crania 
the  four  large  muscular  scars,  which  are  more  those  of  the  Neotremata 
than  of  the  Atremata,  are  arranged  medially,  in  the  center  of  which, 
probably,  was  the  jiedicle  opening.  Some  proof  of  this  is  seen  in  the  ex- 
cavated, posteriorly  terminating  muscular  pit  of  Crania  ignabergensia, 
which,  if  carried  through  the  valve,  will  make  the  pedicle  opening 
sabcentral  and  surrounded  by  shell  deposit.  If  an  Acrotreta,  Linnars-* 
sonia,  or  Gonotreta  became  cemented,  there  would  result  practically  a 
Crania.  In  no  atrematous  brachiopod  is  there  the  slightest  indication 
of  cementation,  but  where  shell  fixation  does  occur  it  is  always  (ex- 
cepting in  Zugmeyeria  and  Thecocyrtella)  in  such  as  have  the  pedicle 
very  early  surrounded  by  shell  matter,  as  in  the  Strophomenidae  and 
Productidae.  For  these  reasons  the  characters  of  Craniacea  seem 
more  in  accord  with  the  Neotremata  than  with  the  Atremata.  The 
characters  of  Craniacea  are  certainly  not  of  ordinal  importance,  and 
possibly  not  even  of  superfamily  value. 

In  the  development  of  its  pedicle  foramen  the  family  Siphonotretidae 
is  unlike  any  other  of  this  order.  During  neanic  growth  the  pedicle 
opening  was  posterior  to  the  protegulum,  but  later  it  gradually  moves 
anteriorly  through  the  shell  by  resorption,  producing  a  narrow  slit 
similar  in  appearance  to  that  of  the  Discinidse.  A  pedicle  foramen  of 
the  same  nature  is  also  developed  in  Eichwaldia  and  Dictyonella  of 
the  Protremata.  As  yet  no  explanation  has  been  given  as  to  the 
causes  producing  this  aberrant  development.*  The  writer  suggests 
that  since  these  animals  had  delicate  peduncles,  with  the  shell  elon- 
gate oval  and  sometimes  cone-shaped  in  form,  they  probably  stood 
nearly  upright  on  their  pedicles  in  early  growth.  Shell  accretion 
being  more  rapid  anteriorly,  with  the  ventral  side  of  the  animal  the 
larger  and  heavier,  a  tendency  was  initiated  for  the  shell  to  lean 
against  the  ventral  side  of  the  peduncle.  This  pressure  would  produce 
resorption  of  the  ventral  shell  anterior  to  the  pedicle,  and  eventually, 
this  tendency  becoming  hereditary,  the  ventral  valve  would  lie  nearly 
flat,  with  the  pedicle  emerging  at*a  great  angle  subcentrally. 

PBOTBEMATA. 

This  order  is  represented  by  738  species,  or  nearly  40  per  cent  of 
American  Paleozoic  brachiopods,  and  is  eminently  characteristic  of  the 
post-Cambrian  Paleozoic  systems.  Like  the  Atremata  and  Neotre- 
mata,  it  is  represented  in  the  Lower  Cambrian.  It  was  not,  however, 
until  Ordovician  times  that  the  Protremata  attained  very  rapid  evolu- 
tion. In  the  Cambrian  there  are  but  4  genera  and  22  species,  while  iu 
BuU.  87 6 
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the  Ordovician  there  are  20  genera  and  173  species,  a  specific  increase 
of  more  than  seven  and  one-half  times  the  number  in  the  Cambrian. 
Greatest  generic  differentiation  occurred  during  the  Silurian,  where  30 
genera  appear.  Then  began  a  steady  decline,  with  extinction  in  the 
Carboniferous  of  North  America.  In  the  Triassic  of  Europe  this  order 
is  sparingly  represented  by  small  species,  and  is  there  essentially 
restricted  to  the  family  Thecidiidic,  which  continues  to  have  living 
representatives  in  the  Mediterranean  Sea. 

The  widely  distributed  si^ecies  gradually  increase  in  percentage  from 
14  in  the  Cambrian  to  30  in  the  Carboniferous,  and  are  most  marked 
in  the  family  Productid^e.  This  family  is  one  of  the  last  of  the  order 
to  originate. 

The  largest  of  all  brachiopods  occur  in  this  order,  in  the  families 
Pentameridfe  and  Productidte,  exceeding  the  SpiriferidaB  of  the  Telo- 
tremata.  In  the  former  family  greatest  size  is  attained  in  the  Silurian 
during  the  acme  of  the  order,  and  in  the  Productida?  in  the  Carbonif- 
erous system.  Producttis  giganieus  of  the  Lower  Carboniferous  is  the 
giant  of  all  brachiopods,  attaining  a  diameter  of  nearly  1  foot.  In 
both  these  families  the  earliest  species  are  small,  but  certain  groups 
gratiually  attain  larger  and  larger  size  with  geologic  time.  Upon  the 
appearance  of  the  giants,  vitality  of  the  families,  as  exemplified  in 
specific  differentiation  and  robustness  of  individuals,  is  at  its  highest. 
After  this  these  families  rapidly  decline,  and  the  species  dwarf  far 
more  rapidly  than  they  developed  to  the  climax. 

In  the  Protremata,  as  in  the  two  i)reyiou8  orders,  greatest  specific 
differentiation  does  not  occur  in  the  radical  families,  but  in  those  of 
later  development.  The  Kutorginidte,  Clitambonitidie,  and  Billingsell- 
idje  are  the  radical  and,  geologically,  the  oldest  families  of  the  Pro- 
tremata. These  are  bfest  but  sparingly  developed  in  the  Cambrian, 
whereas  the  younger  families,  Pentameridiv,  Strophomenidae,  Produc- 
tidffi,  and  Orthidiv,  contain  over  95  per  cent  of  the  species  and  nearly 
90  per  cent  of  the  genera.  Orthidae  and  Strophomenidae,  beginning 
in  the  Cambrian,  are  best  developed  in  the  Ordovician  and  Silurian 
systems,  respectively;  while  Productidie,  originating  in  the  Silurian, 
attained  a  climax  in  the  Carboniferous.  The  latter  family  was  one  of 
the  last  of  the  Protremata  to  originate  and  has  the  shortest  geologic 
history  and  least  generic  differentiation,  yet  many  of  its  species  have 
greater  geographic  dispersion. 

The  Protremata  are  clearly  divisible  into  two  phyla,  Strophonienacea 
and  Pentameracea.  The  former  superfamily  has  the  greater  number  of 
species,  and  is  characterized  by  the  nondevelopment  of  a  spondylium  or 
cruralium.  The  Pentameracea  has,  in  addition  to  the  deltidium,  an  inter- 
nal spoon-shaped  idate,  or  spondylium,  serving  for  the  attachment  of 
muscles,  and  a  discrete  or  united  cruralium.  The  superfamily  Stropho- 
menacea  in  Korth  America  has  COS  species,  and  represents  the  most 
primitive  phylum,  since  it  is  far  better  developed  in  the  Cambrian  than 
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'  is  the  Pentameracea,  and  has  almost  without  exception  a  straight  cardi- 
nal area.  The  Pentameraceahas  127  species,  and  its  earliest  forms  also 
have  straight  hinge-lines  in  the  16  species  of  the  families  Clitambon- 
itidsB  and  Syntrophiidse;  but  the  rostrate  family  Pentameridae,  which 
attained  maximum  development  in  the  Silurian,  has  87  species.  The 
Strophomenacea  has  living  species,  while  the  Pentameracea  disappeared 
with  the  Permian.  The  cause  for  the  rapid  extinction  of  the  latter  is 
probably  due  to  the  high  degree  of  specialization  expressed  by  the 
spondylium. 

Two  well-marked  types  of  shell  form  are  developed  in  this  order.  By 
far  the  most  prominent  is  the  group  which  includes  the  long-hinge  fami< 
lies  Kutorginidse,  Clitambonitidae,  Billingscllidae,  StrophomenidaB,  Pro- 
dactidse,  Thecidiidse,  and  Orthidae.  The  other  group,  represented  by 
Pentameridae,  is  largely  rostrate  in  form,  but  occasionally  also  develops 
a  straight  hinge  line.  This,  however,  is  never  so  prominent  as  in  the 
former  group.  In  the  Telotremata  the  general  form  is  rostrate,  but 
very  notable  exceptions  are  present  in  the  families  Spiriferida^  and 
TerebratellidaB,  and  occasionally  in  the  Bhynchonellidae  and  Athyridse.  • 
The  form  of  the  shell,  however,  has  no  great  taxonomic  value,  and  can 
not  be  accorded  more  than  generic  rank.  The  predominating  type  of 
shell  form  within  an  order  prol>ably  has  phyletic  value,  since  the  oldest 
protrematous  shells  are  long-hinged,  while  the  telotrematous  shells  are 
nsually  rostrate.  Nevertheless,  as  indicated  above,  in  the  derived  forms 
of  both  orders  there  are  notable  exceptions,  and  these  changes  are 
probably  always  induced  by  shortening  or  lengthening  of  the  peduncles. 
Since  Orthorhynchula  has  a  well-developed  cardinal  area,  it  is  not  in 
itself  '^evidence  of  the  first  significance  as  indicating  the  source  from 
which  the  extensive  group  of  the  Bhynchonellas  origiDated."^  The 
oldest  rhynchonelloids  are  rostrate  shells  (Protorhyncha^  minor  and 
P.  f  ambigua  of  the  Lower  Cambrian),  and  the  ontogeny  of  several  spe- 
cies of  Bhynchonella  and  of  Zygospira  has  not  revealed  a  long-hinged 
stage  with  cardinal  areas.  There  is,  therefore,  no  conclusive  proof  for  the 
deduction  of  Hall  and  Clarke,  <^that  some  of  the  Bhynchonellidas,  early 
in  their  [geologic]  history,  occasionally  retain  a  well-defined  cardinal 
area,  and  that,  in  default  of  other  evidence,  the  presence  of  this  char- 
acter may  be  regarded  as  indicative  of  the  common  origin  of  Orthis, 
the  StrophomenidaB,  and  the  Bhynchonellas."^ 

In  this  order  far  more  than  in  any  other  is  found  the  closure  of  the 
pedicle  passage  and  atrophy  of  the  pedicle,  together  with  peculiar 
special  adaptations  which  entirely  or  partially  replace  the  functions 
of  the  pedicle.  In  the  family  Productidae  the  ventral  shell  develops 
more  or  less  abundant  tubular  spines,  either  along  the  cardinal  liue  or 
over  the  entire  valve.     These  are  always  most  abundant  in,  or  are 
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'n>MM  P-  342.    For  farther  remarks  bearing  on  this  sabject,  see  pages  03-95  on  the  significance  of  the 
prodeltidiam. 
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restricted  to,  the  posterior  regiou.  The  fnnctions  of  the  spines  are  to 
hold  the  animal  to  its  place  of  habitation,  for  there  is  no  apparent 
pedicle  opening  in  these  shells  when  matare.  In  others  of  the  same 
family  the  ventral  apex  is  cemented  to  extraneous  objects  (Stropha- 
losia),  and  in  still  others  the  spines  clasp  the  object  of  support  when 
small  {Straphaloaia goldftLssi  and  Etheridgina).  In  the  Strophomenidae 
the  older  species  all  seem  to  have  functional  pedicles  throughout  life, 
but  in  the  Devonian,  forms  occur  in  which  the  apex  is  cemented  to 
foreign  objects  (Leptsenisca).  Some  of  the  Middle  and  Upper  Devo 
nian  Stropheodoutas  show  no  trace  of  a  pedicle  opening  when  adult. 
In  the  Carboniferous  cementation  is  far  more  common,  and  occurs  in 
Derby  a  and  Streptorhynchus;  and  when  taken  in  connection  with 
Strophalosia,  Chonostrophia,  Aulosteges,  and  Richthofenia,  it  is  seen 
that  nearly  all  the  contem])oraneous  species  of  this  order  have  devel- 
oped other  methods  for  fixation  than  the  normal  one.  In  Hichthofenia 
calcareous  cementation  is  complete,  and  the  modifications  resulting 
therefrom  have  so  changed  the  shell  that  the  lower  or  fixed  valve  is 
•  very  suggestive  of  a  cyathophylloid  coral,  not  only  in  form  but  even 
in  shell  structure. 

The  chief  cause  for  atrophy  of  the  pedicle  lies  not  only  in  the  fact 
that  this  organ,  in  all  long-hinged  brach'iopods,  is  short,  but  more  par- 
ticularly in  the  fact  that  throughout  this  order,  and  in  the  Acrotretacea 
of  the  Neotremata,  the  young  shells  always  have  the  pedicle  completely 
surrounded  by  sh^ll,  and  thus  to  a  great  extent  limit  its  growth.  Even 
among  the  Orthidse,  where  the  species  geologically  older  often  have 
thick  pedicles,  which  is  indicated  by  the  large  open  delthyrium,  they 
gradually  diminish  in  size  throughout  the  Paleozoic.  In  the  Stropho- 
menidsB  the  pedicle  is  never  a  thick  organ,  and  shortly  after  this 
family  gives  rise  to  the  Productidae,  in  Ohonetes,  the  first  appearance 
of  cementation  takes  place.  This  mode  of  attachment  constantly 
increases  in  the  diflferent  phyla  to  the  end  of  the  family  histories.  In 
the  ProductidaB  the  early  inheritance  of  a  weak  pedicle  soon  leads  to 
its  complete  loss  by  the  additional  fixation  developed.  This  additional 
fixation  has  its  first  appearance  in  the  cardinal  spines  of  Gbonetes, 
which  are  periodically  developed  by  mantle  extensions.  The  degen- 
eracy of  the  pedicle,  once  well  established,  is  inherited  at  earlier  and 
earlier  periods  by  acceleration.  The  spines  become  more  numerous, 
and  are  finally  developed  over  the  entire  ventral  valve.  In  the  dorsal 
valve,  the  spines  are  never  so  long  as  in  the  ventral  valve,  and  often 
are  not  developed  at  all,  but  are  replaced  by  numerous  concentric  over- 
lapping lamellae.  As  the  spines  begin  to  develop  more  numerously  and 
longer,  the  ventral  valve  attains  more  convexity,  with  a  strongly 
incurved  beak  and  the  complete  loss  of  a  pedicle  opening.  Productus, 
therefore,  does  not  stand  erect  on  the  cardinal  areas,  as  in  Ghonetes, 
but  lies  on  the  ventral  shell,  anchored  by  the  numerous  spines.  The 
spines  are  of  the  same  nature  as  the  shells,  and  never  flexible.    When 
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they  came  in  contact  with  hard  objects  during  their  growth,  they 
followed  along  or  clasped  the  object  of  support. 

The  slender  shell-incased  pedicle  of  the  Strophonienacea  probably 
leads  to  the  growth  of  long,  straight  hinges  for  additional  support, 
farther  weakening  the  pedicle  and  necessitating  accessory  fixation  in 
four  of  its  families,  and  finally  occasioning  in  many  species  complete 
loss  of  this  organ  at  the  maturity  of  the  individual.  With  the  excep- 
tion of  the  Thecidiidse,  the  order  Protremata  has  become  nearly  extinct 
since  the  Jurassic  era. 

TELOTREMATA. 

This  order,  though  but  2  Cambrian  and  20  Ordovician  forms  are 
known,  is  represented  by  766  species,  or  about  41  per  cent  of  all 
American  Paleozoic  brachiopods.  It  is  as  well  developed  specifically 
as  the  Protremata,  and  exhibits  a  far  greater  variety  of  structures. 
Telotremata  was  probably  the  last  order  to  originate,  and  has  the 
greatest  number  and  variety  of  living  species.  Its  highest  develop- 
ment is  in  the  Devonian,  where  369  species  in  50  genera  occur,  while 
109  species  are  known  from  the  Silurian,  a  growth  more  than  five  tirne^ 
greater  than  that  of  the  Ordovician  system.  Here,  too,  as  in  the 
Protremata,  considerable  time  was  consumed  in  establishing  a  few 
primitive  characters,  and  these  are  no  sooner  obtained  than  an  almost 
sadden  development  of  great  specific  and  generic  differentiation  takes 
place. 

It  is  highly  probable  that  no  telotrematous  Paleozoic  genus  continued 
to  live  through  half  the  geologic  time  that  Lingula  and  Crania  did. 
Rhynchonella,  a  primitive  genus  of  this  order,  is  often  said  to  have 
continaed  since  the  Ordovician,  and  Terebratula  since  the  Devonian, 
era.  This  is  now  very  doubtful,  since  Hall  and  Clarke  have  demon- 
strated that  in  all  of  the  Paleozoic  forms  of  these  genera  where  it  has 
been  possible  to  examine  their  interiors  none  belong  to  Ehynclionella 
or  Terebratula.  In  this  catalogue  both  genera  are  recognized  as  occur- 
ring in  the  Paleozoic,  but  this  is  due  to  the  fact  that  the  internal 
structure  of  those  species  is  not  known. 

Telotremata  has  three  distinct  types  of  brachial  supports,  which 
readily  serve  to  differentiate  3  superfamilies.  The  simplest,  Ilhyncho- 
nellacea,  has  but  crura,  and  is  represented  in  the  American  Paleozoic 
by  14  genera  and  202  species,  of  which  66  are  widely  distributed.  The 
superfamily  Terebratulacea,  having  more  or  less  sihiple  V  or  W  shaped 
brachial  supports,  is  present  with  19  genera  and  78  S[)ecies,  of  which 
23  are  widely  distributed.  In  the  structurally  more  complex  super- 
family  Spiriferacea,  having  spiral  brachial  supports,  there  are  41  genera 
and  466  sx)ecies,  and  of  these  161  become  widely  distributed.  This  again 
confirms  the  previously  noted  fact  that  the  groups  latest  developed 
have  the  greatest  generic  and  specific  diflerentiation.  In  Spiriferacea 
this  likewise  occurred  in  the  family  Athyridaa. 
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If  the  percentage  of  widely  distributed  species  witbin  a  superfamily 
is  a  criterion  of  its  vitality,  it  will  be  seen  that  the  Eynchonellacea 
begin  in  the  Ordovician  with  50  per  cent  and  decline  to  23  per  cent  in 
the  Carboniferous.  The  Spiriferacea,  also  beginning  in  the  Ordovician, 
have  50  per  cent  of  their  species  widely  distributed,  becoming  reduced 
to  20  per  cent  in  the  Carboniferous.  On  the  other  hand,  the  Tere- 
bratulacea  were  not  widely  dispersed  in  the  Silurian,  whereas  in  the 
Devonian  their  distribution  reached  nearly  30,  increasing  to  34  percent 
in  the  Carboniferous.  Since  no  statistics  of  the  European  Mesozoic 
and  Cenozoic  species  of  this  nature  are  available,  the  writer  can  not 
determine  whether  or  not  the  Ehynchonellacea  continue  to  decline  with 
such  rapidity.  It  is  known,  however,  that  this  superfamily  has  declined 
considerably  in  the  Cenozoic  and  late  Mesozoic.  After  the  Triassic  the 
Spiriferacea  are  essentially  represented  by  Spiriferina,  yet  it  too  died 
out  with  the  Jurassic,  while  the  Terebratulacea,  which  manifested  pro- 
gressively greater  vitality  during  the  Paleozoic,  are  believed  to  have 
continued  so  nearly  throughout  the  Mesozoic  into  late  Cretaceous  time. 
Since  then,  however,  they  have  also  declined. 

In  the  ontogeny  of  Dielasma  and  Zygospira — ^loop-bearing  and  spii-e- 
bearing  genera  respectively — Dr.  Beecher  and  the  writer  have  shown 
that  the  Terebratulacea  may  not  have  been  the  last  superfamily  to 
develop,  as  was  formerly  supposed,  and  that  it  may  have  given  rise, 
(luring  early  Ordovician  times,  to  the  spire- bearing  superfamily  Spirifer- 
acea. The  Terebratulacea  probably  originated  in  the  Ehynchonellacea, 
though  no  loop-bearing  species  are  known  until  the  spire-bearing  forms 
are  well  advanced,  or  until  early  in  the  Devonian  system.  While  some 
of  the  largest  species  of  Terebratulacea  are  found  in  the  Devonian  of 
America  and  Europe,  yet  throughout  the  Paleozoic  this  superfamily  is 
not  a  conspicuous  one.  In  the  Jurassic  and  Creta<;eou8  systems  of 
Europe,  however,  great  specific  differentiation  and  abundant  indi- 
vidual development  took  place.  There  is  but  1  species  of  this  super- 
family  in  the  American  Silurian,  while  the  Devonian  has  50  species  in 
15  genera,  an  increase  fifty  times  greater  than  that  of  the  Silurian.  In 
the  Carboniferous  a  sharp  decline  set  in,  and  the  superfamily  is  reduced 
to  30  si)ecies  and  8  genera. 

These  facts  suggest  that  either  the  superfamily  Terebratulacea  did 
not  orijrinate  in  American  seas  or — which  seems  less  probable — that 
diminutive  species  occur  whose  interior  characters  have  escaped  detec- 
tion. Further,  since  the  earliest  American  primitive  genera,  Bens- 
selieria  and  Trigeria  of  the  Lower  Devonian,  have  very  large  species, 
neither  these  nor  Centronella  can  be  the  earliest  adult  representatives 
of  this  superfamily.  When  quite  young,  Zygospira,  also,  has  a  "cen- 
tronella-like  loop,"  and  it  is  possible  that  the  primitive  Terebratulacea 
had  their  origin  before  the  earliest  appearance  of  Zygospira,  or  during 
the  earliest  part  of  the  middle  Ordovician  era. 

The  great  majority  of  telotrematous  genera  are  rostrate  in  form,  but 
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at  different  times  and  in  separate  phyla  straight  cardinal  areas  are 
more  or  less  well  developed.     In  America,  the  oldest  members  of  this 
order  {Protorhynchaf  minor  and  P.?  ambigua,  members  of  the  family 
EhyucUouellidse)  occur  in  the  Lower  Cambrian.    In  these  species,  and 
in  the  great  majority  of  this  family,  there  is  no  cardinal  area;  but 
occasioually  this  character  is  i>resent,  the  earliest  conspicuous  example 
being  the  Ordovician  genus  Orthorhynchula.     Among  the  Paleozoic 
Terebratulacea  cardinal  areas  are  seldom  developed.    A  conspicuous 
exception,  however,  occurs  in  Tropidoleptus.    But   iu   the  Mesozoic 
an<l  Ceneozoic,  in  the  family  Terebratellidfe,  cardinal  areas  are  very 
often  present,  and  in  living  forms  are  accompanied  by  a  short  pedicle. 
It  is,  moreover,  in  the  Spiriferacea,  the  youngest  superfamily  of  the 
Telotremata  to  originate,  that  the  greatest  development  of  cardinal 
areas  takes  place.    The  oldest  genera  of  the  Spiriferacea  are  all  ros- 
trate, as  in  the  Ordovician  Zygospira,  Catazyga,  and  Cyclospira.    In 
the  Silurian  the  Spiriferidjv  tend  to  develop  rapidly  long,  straight,  and 
wide  cardinal  areas,  attaining  greatest  development  iu  the  Devonian 
and   early  Carboniferous.     This  excessive  development  of  cardinal 
areas  is  no  doubt  due  to  tlie  shortening  and  decline  of  the  pedicle, 
since  iu  the  Triassic  system  forms  occur  in  which  cementation  is  com- 
plete (Zugmeyeria  and  Thecocyrtella).    Cardinal  areas  are  also  devel- 
oped in  other  families  of  the  Spiriferacea,  but  in  no  case  can  such  be 
traced  to  Ordovician  long-hinged  ancestors. 

In  this  order,  more  than  in  the  Protremata,  internal  specialization  of 
the  brachia  has  progressed  from  a  simple  to  a  highly  complex  condi- 
tion. In  the  Protremata,  in  its  latest  developed  superfamily,  Penta- 
meracea,  crura  are  also  present,  of  the  same  phase  of  development 
attained  by  the  Rhynchonellacea,  the  most  primitive  superfamily  of 
the  Telotremata.  In  this  order,  however,  there  are,  with  but  few 
exceptions,  no  internal  special  structures,  as  spondylia.  The  special- 
ization in  the  Telotremata  is  expressed  in  the  progressive  complica- 
tion of  the  calcareous  brachial  supports.  In  the  most  primitive  spe- 
cies of  the  Bhynchonellacea  no  crura  are  present  (Protorhyncha),  but 
in  all  later  forms  these  appendages  are  well  developed,  and  finally  in 
the  Trias  and  Jura  attain  very  great  length  in  lihynchonellina.  In 
the  next  more  complicated  sux)erfamily,  Terebratulacea,  the  crura  in  the, 
primitive  members  have  united  anteriorly,  thus  forming  the  simple 
anchanging  loop  of  Centronella  and  Rensseleeria,  which  is  also  known 
to  occur  in  the  very  young  of  some  species  of  the  highest  superfamily, 
the  Spiriferaeea.  The  geological  history  of  the  loop  has  shown  that 
the  brachia  have  been  constantly  changing,  causing  more  or  less  com- 
plete resorption  of  the  hard  parts  and  adaptation  to  later  requirements. 
The  progressive  development  of  the  loop  is  also  repeated  ontogenetic- 
ally  and  more  or  less  fully  in  living  terebratuloids. 

In  Zygospira,  the  oldest  known  genus  of  the  suborder  Spiriferacea, 
the  primitive  loop  of  Centronella  is  reproduced  in  the  earliest  phase  in 
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the  development  of  its  brachidium.  This  is  partially  resorbed  and 
changed  in  form,  and  to  it  is  then  added  laterally  the  two  spirals  and 
medially  the  simple  or,  in  the  higher  forms,  the  complex  processes,  or 
jugum.  The  volutions  of  the  spirals  in  the  oldest  genera  geologically 
are  very  few,  but  subsequently  they  become  more  numerous,  and  attain 
their  maximum  in  the  long-hinged  Devonian  and  Carboniferous  spiriiers. 
Where  35  volutions  have  been  observed,  with  24  in  Atrypa. 

The  form  of  the  paired  spirals  varies  bat  little  except  under  the  necessity  of  con- 
forming to  the  interior  cavity  of  the  valves.  Their  inclination  and  direction  is  a 
feature  of  much  significance  when  considered  with  reference  to  the  development  of 
the  entire  shell.  It  is  the  loop,  or  to  employ  a  term  more  appropriate  in  view  of  the 
homologies  of  the  spire-bearing  and  loop-bearing  shells,  the  jugumy  however,  which 
is  subject  to  the  most  frequent  variations  in  form,  and  which  serves  as  the  generic 
index.  When  the  spirals  are  directed  outward  toward  the  lateral  margins  of  the 
valves^  the  jugum  seems  to  be  much  more  variable  than  in  shells  where  the  spirals 
are  introverted  or  take  some  intermediate  position.  lu  the  latter  there  is  a  much 
greater  variation  in  the  position  of  the  loop  upon  the  primary  lamella)  than  occnre 
in  the  former. ' 

GENERAL  DEVELOPMENT. 

In  the  preceding  pages  it  is  shown  that  the  four  types  of  pedicle 
openings  which  serve  as  the  prime  characters  in  distinguishing  the 
four  orders,  Atremata,  Keotremata,  Protremata,  and  Telotremata,  arc 
present  in  the  oldest  division  of  the  Cambrian,  the  Olenellus  zone, 
From  the  pre-Cambrian  sedimentary  rocks,  or  Algoukian  system,  jirac 
tically  no  fossils  are  known,  though  there  is  evidence  in  them  that 
life  existed.  The  fact  that  the  Olenellus  zone  has  a  varied  inariiu 
fauna  alone  indicates  that  the  sea  during  Algonkian  times  must  havt 
swanned  with  living  things.  When  the  enormous  time  represented  b> 
the  great  thickness  of  North  American  pre-Cambrian  sediments  ij- 
considered,  or  that  of  Bohemia,  it  is  evident  that  ample  time  elapsed 
for  life  to  attain  the  degree  of  complexity  manifested  in  the  basal  Cam 
brian  zone.  Kayser  says  that  this  pre-Cambrian  time  was  "probably 
so  long  that  the  beginning  of  the  Cambrian  period  may  be  consideret 
as  comparatively  a  recent  event."*  Van  Hise,  in  writing  on  the  sanu 
subject,  says:^ 

If  geological  history  were  to  be  divided  into  three  approximately  equal  divisions 
these  divisions  would  not  improbably  be  the  time  of  the  Archean,  the  time  of  th* 
clastic  series  between  the  Archenn  and  the  Cambrian,  and  the  time  of  Cambrian  am 
I)08t-Cambrian.  In  this  connertiun  it  is  well  to  recall  that  many  years  ago  Logui 
suggested  that  the  thickness  of  the  Laureutian  and  Huronian  may  surpass  thato 
all  succeeding  formations,  and  that  the  appearance  of  the  so-called  Primordia 
fauna  may  be  considered  as  a  comparatively  modern  event. 

In  the  Lower  Cambrian  there  are  not  many  species  of  brachiopods 
nor  is  the  specific  differentiation  in  any  order  very  varied,  indicating 

'  Hall  and  Clarke,  PaliRontoIogy  of  New  York,  Vol.  VIII,  Part  II,  1895,  p.  343. 

'Text- Book  of  Comparative  Geology,  1893,  p.  13. 

*  Sixteeuth  Ann.  Kept.  U.  S.  Geol.  Survey,  Part  1, 18iM},  p.  760. 
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either  tbat  evolution  in  pre-Gambrian  eras  was  mnch  slower  than  sub- 
sequently or  that  the  class  had  its  origin  late  in  the  Algonkian.  Cam- 
brian bracbiopods  usually  differ  fundamentally  from  one  another,  and 
do  not  apx>ear  to  have  been  persistent,  as  but  4  of  the  22  genera  pass 
into  tbe  Ordovician.  Differentiation  also  appears  to  have  been  slow 
during  tbe  Lower  and  Middle  Cambrian,  but  toward  the  close  of  this 
system  species  begin  to  be  more  numerous  and  varied.  I n  Middle  Ordo- 
vician times  all  the  orders  and  superfamilies  are  well  established 
except  Terebratulacea.  The  zenith  of  the  class  was  attained  in  the 
Silurian  and  Devonian  eras,  but  decline  began  during  late  Devonian, 
and  steadily  continued  to  the  close  of  the  Paleozoic.  But  7  of  the  Car- 
boniferous genera  are  known  to  have  survived  the  break  between  the 
Paleozoic  and  Mesozoic.  During  the  latter  time  the  spire-bearing 
brachiopods  pass  out  of  existence,  while  the  great  Paleozoic  super- 
family  Strophomenacea  is  represented  by  a  few  small  species  of  the 
Thecidiidie,  which  continue  to  be  represented  up  to  the  present  time. 
After  the  Cretaceous  system  the  orders  Atremata,  Neotremata,  and 
Protremata  are  represented  only  by  Lingula,  Discina,  Discinisca, 
Crania,  and  Thecidium.  The  Terebratulidaj  may  have  had  their  incep- 
tion below  the  middle  of  the  Ordovician,  but  are  not  a  pronounced 
Paleozoic  group.  However,  in  the  Jurassic  and  Cretaceous  systems 
the  rocks  abound  with  the  shells  of  this  family,  and  from  that  time  on 
they  are  the  chief  representatives  of  the  class.  Lingula  and  Crania 
are  present  in  the  Ordovician,  and,  as  far  as  can  be  determined,  have 
persisted  to  the  present  time. 

Of  the  49  families  and  subfamilies  constituting  the  class,  43  became 
differentiated  in  the  Paleozoic,  and  of  these  30  disappeared  with  it, 
while  but  13  continued  from  the  Paleozoic  into  the  Mesozoic.    Of  Paleo- 
zoic families,  6  are  represented  by  living  species,  viz,  Lingulidse,  Dis 
cinidae,  Craniida3,  Thecidiida3,  JRhynchonellidse,  and  Terebratulidie. 

Of  the  327  genera  now  in  use,  227  hiid  their  origin  in  Paleozoic  seas, 
or  nearly  70  per  cent  of  the  entire  class,  and  of  this  great  number  but 
8  are  positively  known  to  pass  into  the  Mesozoic,  viz,  Lingula,  Orbicu- 
loidea,  Crania,  Bhynchonella,  Spiriferina,  Athyris,  Terebratula,  and 
Hemiptychina.  Besides  these,  Streptorhynchus,  Cyrtina,  Retzia,  Mar- 
tinia,  and  Martiniopsis,  are  mentioned  as  occurring  in  the  Triassic,  but 
these  species  probably  in  great  part  belong  to  other  genera. 

The  Atremata,  which  contains  the  oldest  and  the  simplest  forms 
structurally,  is  represented  by  29  genera,  while  the  Neotremata  and 
Protremata  have  30  and  89,  respectively.  Telotremata  is  the  last 
order  to  appeiir,  and  has  by  far  the  greatest  number  of  genera,  179. 

The  chronogenetic  history  of  brachiopods  shows  that  the  four  orders 
begin  with  smooth  shells,  and  that  subsequently  various  kinds  of  sur- 
face ornamentation  are  developed  or  disappear  with  varying  degrees  of 
rapidity.  The  ontogeny  of  strongly  plicated  and  lamellose  shells,  wher- 
ever observed,  begins  with  smooth  shells.    All  new  surface  characters 
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are  first  introdaced  during  adolescent  growth  or  senility,  and  these 
by  the  law  of  acceleration  appear  earlier  and  earlier  in  later  spe- 
cies. In  the  Lower  Cambrian  there  are  species  of  Billingseila  with  a 
few  broad  andalations  iu  the  shell,  but  in  the  Middle  Cambrian  the 
plications  are  pronounced  and  cover  half  or  more  than  half  the  anterior 
portion  of  the  valves,  while  in  the  Upper  Cambrian  these  fohls  api)ear 
upon  the  umbones.  In  the  oldest  rostrate  pentameroids  the  shells  are 
either  smooth  or  have  a  few  folds  (Camarella),  which  become  more  dis- 
tinct in  Parastrophia,  and  culminate  iu  numerous  sharp  plications  in 
Anastrophia.  The  rhynchonelloids,  beginning  in  Protorthis  of  the 
Lower  Cambrian  as  smooth  shells,  gradually  become  more  and  more 
plicated  in  the  Silurian  and  Devonian,  yet  in  the  Triassic  many  species 
again  appear  nearly  smooth. 

STRUCTURAL   CHARACTERS. 
THE  PROTEGULUM. 

The  order  Atremata  is  the  radical  brachiopodous  stock,  which  early 
in  its  history  gave  origin  more  or  less  directly  to  the  other  three  orders 
of  bracjhiopods.    Beecher  has  observed :  ^ 

That  all  brachiopodfl,  so  far  as  studied  by  the  writer,  have  a  commoD  form  of 
embryonic  shell,  which  may  bo  termed  the  protegulum.  The  protegalnm  is  semi- 
circular or  Hemielliptical  in  outline,  with  a  straight  or  arcuate  hinge  line,  and 
no  hinge  area.  A  slight  posterior  gaping  is  produced  by  the  ventral  valve  being 
nsually  more  convex  than  the  brachial.  The  modifications  noted  are  apparently  due 
to  accelerated  growth,  by  which  characters  primarily  nealogio  [=neanic]  become  so 
advanced  in  the  development  of  the  individual  as  to  be  impressed  finally  upon  the 
embryonic  shell.  This  feature  is  well  shown  in  the  development  of  Orbiculoidea 
and  Discinisca. 

As  the  protegulum  htis  been  observed  in  about  40  genera,  representing  nearly  all 
the  leading  families  of  the  class,  its  general  presence  may  be  safely  assumed.  [In 
structure  it  is  corneous  and  imperforate  and  varies  in  size  from  0.05  to  0.60mm. 
The]  prototype  preserving  throughout  it8  development  the  main  features  of  the 
protegulum,  and  showing  no  separate  or  distinct  stages  of  growth  [is  found  in  the 
Lower  Cambriau  genus  Pateriua].  The  resemblance  of  this  form  to  the  protegulum 
of  other  brachiopods  is  very  marked  and  significant,  as  it  represents  a  mature  type 
having  only  the  common  embryonal  features  of  other  genera. 

Since  the  aboye  was  written  Mr.  C.  D.  Walcott  has  shown  that  the 
type  species  of  Paterina  has  a  well-developed  cardinal  area,  and  that  it 
is  synonymous  with  Iphidea.*  The  latter,  however,  is  generally  assumed 
to  have  an  apical  pedicle  opening  as  in  the  Acrotretidae.  This  is  now 
known  not  to  be  the  case.  The  supposed  perforation  is  but  a  slight 
depression  or  short  groove  in  the  apex  of  the  ventral  valve,  and  does 
not  pass  through  the  shell.  Iphidea  is  therefore  in  harmony  with 
Paterina,  since  both  have  more  or  less  well-developed  cardinal  areas. 
The  theoretical  Paterina  or  prototype  of  the  protegulum  is  therefore 


I  Am.  Jour.  Sci.,  April,  1891, 3d  series.  Vol.  XLI,  pp.  344-346. 
«Proc.  U.  S.  Nat.  Mus.,  Vol,  XIX,  1897,  pp.  707-713. 
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not  yet  kiiowB.  It  is  evident,  however,  from  the  material  Mr.  Walcott 
possesses,  that  Ii)hidea-like  forms  will  be  discovered  iu  which  the  car- 
dinal area  is  undeveloped  and  in  harmony  with  the  protegulum.  It  is 
in  this  sense  that  the  terms  Paterina  and  pateriua  stage  are  used 
throughout  this  work. 

THE  PRODELTIDIUM. 

The  term  prodeltidium  is  applied  by  Hall  and  Clarke  to  the  third 
shell  plate  originating  on  the  dorsal  side  of  the  body  wall  in  the 
cephalula  stage  of  Theddium  mediterraneum^  the  only  living  species  of 
Protremata.  This  plate,  however,  is  not  restricted  to  that  order,  but 
has  been  observed  b}'  authors  as  also  occurring  in  the  Atremata  and 
Neotremata.  The  term  prodeltidium  is  here  applied  to  this  embryonic 
plate  wherever  it  occurs  unmodified. 

Beecher  has  shown  that  the  prodeltidium  in  the  Protremata  is  the 
first  cause  for  the  developnient  of  the  deltidium  so  characteristic 
of  this  order.  That  this  plate  is  also  present  in  the  Neotremata  is 
apparent  from  the  description  of  a  brachiopod  larva  of  Discina  (  = 
Discinisca)  given  by  Fritz  Mueller.  These  larvae  were  captured  in 
abundance  off  Desterro  or  Santa  Gathrina,  Brazil,  but  Mueller  was  not 
80  successfal  as  Eovalevsky  and  others  in  securing  the  earlier  larval 
stages  of  other  genera  developing  in  the  brood  pouch,  and  therefore 
nothing  is  known  as  to  the  place  of  origin  of  the  prodeltidium  in  Neo- 
tremata. Since,  however,  the  prodeltidium  is  also  present  in  young 
Lingula  of  the  order  Atremata,  where  it  is  wholly  attached  to  the  inte- 
rior of  the  dorsal  shell,  it  appears  safe  to  assume  that  this  plate  inva- 
riably develops  on  the  dorsal  side  of  the  thoracic  segment  of  embryonic 
brachiopods,  and  later  l>ecomes  attached  either  to  the  dorsal  (Atremata) 
or  ventral  valve  (Neotremata  and  Protremata),  except  where,  as  in  the 
Telotremata,  it  does  not  occur. 

Before  taking  up  the  phylogenetic  significance  of  the  prodeltidium, 
it  will  be  advisable  to  state  what  is  known  of  this  plate  in  the  Atre- 
mata and  Neotremata.  Since  it  was  first  discovered  by  Fritz  Mueller 
in  the  Neotremata,  where  also  it  is  best  developed,  and  subsequently 
was  homologized  by  Brooks  with  a  similar  plate  in  Glottidia,  it  will 
here  be  given  first  consideration.    Mueller  writes:* 

Mit  ihrem  Hiiiterrande  dem  ansgebucbteten  Hinterrande  des  Baucbshale  anliegeud, 
gewahrt  man  zwiscben  den  Scbalen  eine  querovale  Plaiie,  0.06  mm.  lang,  0.11  breit, 
mit  dunklerem,  oft  brannrotblich  gefarbtem,  ringformigen  Raudc.  Sie  baftet  an 
der  Bancbscbale,  deren  Bewegungen  sie  folgt,  and  stebt  mit  der  Kilckenscbale  nur 
dttrch  Maskeln  in  Verbindung. 

There  is,  then,  in  this  Discinisca,  a  transversely  oval  plate  somewhat 
loosely  attached  to  the  ventral  shell  near  its  posterior  margin,  the 
movements  of  which  it  follows.    Mueller  adds:^ 

Die  qaerovale  Platte  tritt  imttT  des  bis  zam  Vorderrande  der  Riickeuscbale  vorge- 
scbobenen  Bancbscbale  vor,  beginnt  sicb  nacb  hinten  zu  verlangeren  und  ein 
faseriges  Auseben  za  zeigen  (Stielf);  sie  folgt,  nacb  wie  vor,  den  Bewegungen  der 
Baucbscbale. 


lArcbJv  Anat,  PbygioL,  1860,  p.  74  « Ibid., p.  1%. 
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Since  in  this  stage  of  Discinisca  tbere  is  no  pedicle  present,  Mneller 
apparently  was  disposed  to  regard  the  prodeltidiam  as  the  equivalent 
of  the  pedicle.  That  this  is  an  erroneous  interpretation  seems  certain, 
for  in  his  second  paper  he  states : ' 

Die  bis  dahin  zwisohen  den  Schalen  verborgene  querovale  Platte  (der  Stiel)  tritt 
hervor,  indem  «ie  Bich  wie  es  scheint,  um  dem  ausgebnchten  Hinterrande  dee  Banch- 
Bchaile  volUtandig  hemmdreht  nnd  so  ihr  vorderer  Rand  zum  hinteren  wird. 

In  Glottidia  the  pedicle  does  not  appear  until  sometime  after  the 
prodeltidium  is  developed,  and  it  seems  reasonable  to  assume  from  the 
description  of  Mueller  that,  on  the  development  of  the  pedicle,  the 
prodeltidium  is  pushed  and  turned  backward,  and  between  this  and 
the  notched  ventral  margin  the  pedicle  passes.  The  pedicle  opening  at 
this  stage  is  therefore  surrounded  by  shell  matter,  anteriorly  by  the 
protegulum  and  posteriorly  by  the  prodeltidium,  characters  duplicated 
in  Thecidium.  In  the  latter  genus  the  prodeltidium  develops  into  the 
deltidium,  whereas,  according  to  Mueller,  this  plate  subsequently  dis- 
appears in  Discinisca.  Brooks,  also,  is  not  disposed  to  accept  Mueller's 
interpretation  of  this  plate  as  the  pedicle,  since  he  writes:' 

If  it  is  the  same  [the  transversely  oval  plate  of  Discinisca  and  the  dorsal  semicir- 
calar  plate  of  Glottidia],  Mueller  is  certainly  in  error  in  his  suggestion  that  it  is  the 
peduncle,  for  there  is  no  connection  between  the  two  structures. 

In  Olottidia  pyramidata.  Brooks  has  shown  that  the  prodeltidium  is 
also  present,  yet  here  it  does  not  become  attached  to  the  ventral  shell, 
but  is  firmly  fastened  to  the  dorsal  valve,  and  this  apparently  was 
consummated  in  the  paternia  stage.    Brooks  writes: 

I  was  not  able  to  learn  anything  of  the  significance  of  the  semicircular  plate 
shown  in  figures  1  and  3.  It  is  found  only  in  the  dorsal  valve,  and  is  either  a  mark 
upon  its  inner  surface  or  a  plate  between  the  body  and  the  valve.  According  to 
Fritz  MueUer,  the  Brachiopod  larva  studied  by  him  possessed  a  similar  structure. 
*  *  *  The  embryo  of  Lingula  is  so  small  and  thin  that  if  this  were  a  separate 
plate,  it  would  be  rather  difficult  to  prove  without  seeing  it  move,  or  find  it  bent 
outward.  In  the  absence  of  such  evidence,  we  seem  warranted  in  concluding  that  it 
is  a  simUar  structure  to  the  movable  plates  of  Mueller's  larva,  although,  in  Lingula 
at  least,  it  is  in  connection  with  the  dorsal,  not  the  ventral  valve. 

No  one  has  yet  mentioned  the  presence  of  the  prodeltidium  in  living 
Telotremata,  and  it  may  prove  to  be  absent  in  this  order,  as  it  is  not 
developed  in  the  three  species  carefully  studied  by  Morse,  Kovalevesky, 
and  Shipley. 

Recapitulation, — The  prodeltidium  is  present  in  Atremata,  Keotre- 
mata,  and  Protremata.  In  the  embryonic  brachiopods  developing  this 
plate  it  is  first  found  on  the  dorsal  side  of  the  body  wall,  and  later  is 
anchylosed  to  the  ventral  shell  in  Protremata  (Thecidium).  In  the 
Neotremata,  the  earliest  embryonic  stages  of  which  are  not  known,  it 
is  found  completely  developed  and  loosely  attac^hed  to  the  ventral  shell, 
anterior  to  the  posterior  margin.    It  subsequently  turns  backward  to 


I  Archiv  ftir  NaturgeBch.,  1861,  p.  54. 

*  Chesapeake  Zoological  Laboratory,  seeaion  of  1878;  Johns  Hopkins  University,  1879. 
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the  posterior  margin  of  the  same  valve,  and  the  pedicle  is  believed  to 
emerge  between  the  plate  and  the  valve  (Discinisca).  The  prodeltidium 
is  therefore  alike  in  final  position  in  the  Neotremata  and  Protremata. 
In  the  Atremata  this  plate  is  either  attached  by  its  entire  surface  or  by 
the  posterior  margin  only  to  the  dorsal  shell,  as  in  Glottidia,  where  the 
earliest  embryonic  stages  are  also  unknown.  The  prodeltidium  is  like- 
wise dorsal  in  the  cephalula  stage  of  Thecidium  (Protremata),  but  sub- 
sequently is  attached  to  the  ventral  shell,  yet  in  reality  remains  dorsal 
to  the  animal.  In  Glottidia  (Atremata)  this  plate  remains  attached  to 
the  dorsal  valve,  and  in  nowise  affects  the  pedicle  opening,  as  in  the 
Neotremata  and  Protremata.  In  the  Telotremata  the  prodeltidium  has 
not  been  observed,  nor  has  any  fossil  species  in  this  order  shown  the 
least  trace  of  a  deltidium,  and  wherever  the  delthyrium  is  closed  it  is 
always  by  plates  growing  medially  from  its  walls,  secreted  by  the 
mantle  and  never  by  the  peduncle.  Therefore,  when  the  prodeltidium 
remains  stationary  or  with  the  dorsal  valve,  it  is  not  known  that  this 
plate  affects  the  original  pedicle  opening  (Atremata  and  Telotremata), 
but  when  subsequently  attached  to  the  ventral  valve  and  partly  sur- 
rounds the  pedicle  with  shell  matter,  it  completely  modifies  the  primi- 
tive pedicle  opening  by  restricting  it  to  the  ventral  shell  (Neotremata 
and  Protremata).  In  the  derived  or  later-appearing  families  of  the  Neo- 
tremata and  Protremata  the  effects  of  foraminal  modification  initiated 
by  the  prodeltidium  may  be  wholly  lost,  as  in  Craniidse  and  Orthiidse. 

SIGNIFICANCE  OF  THE  PEODELTIDITJM. 

The  deltidium  is  the  chief  character  of  ordinal  importance  in  the  Pro- 
tremata, and  since  this  plate  is  attached  to  the  ventral  valve,  yet 
originates  in  the  dorsal  prodeltidium,  it  seems  reasonable  to  assume 
that  if  similar  developmental  conditions  are  found  in  other  orders  such 
orders  would  possess  closer  phylogenetic  relationship  than  those  having 
differing  conditions.  It  has  been  shown  that  the  prodeltidium  is  also 
attached  to  the  ventral  valve  in  the  Neotremata,  and  so  far  both  orders 
show  relationship  in  their  earliest  embryonic  growth.  .  Beecher  has 
shown  that  the  protegulum  or  initial  shell  of  the  Protremata  is  discin- 
Did  in  form  and  more  like  that  of  the  Neotremata  than  that  of  the 
Atremata  or  Telotremata.    He  writes :  ^ 

DisciniBca  shows  a  subcircular  ventral  protegulum  with  a  pedicle  notch,  and  the 
evidence  of  any  hinge  in  the  dorsal  protegulum  is  very  slight.  The  discinoid  char- 
acter appearing  in  the  second  and  third  nepionic  stage  of  the  Paleozoic  Orbiculoidea 
has  become  so  accelerated  in  Neozoic  and  recent  Discinisca  as  to  produce  a  discinoid 
protegulum. 

The  strophomenoid  shells  usually  retain  a  normal  protegulum  in  the  dorsal  valve, 
but  from  the  acceleration  of  the  discinoid  stage  in  the  ventral  valve  the  protegulum, 
has  an  abbreviate  hinge  and  arcuate  hinge  line.     (P.  346.) 

The  nepionic  stage  of  Ijcptcpna  rhomboidalia  is  represented  by  a  shell  without  radii, 
having  a  comparatively  large  ]>edicle  opening  in  the  ventral  valve  nnd  a  large  deltid- 
ium.   The  hinge  is  not  well  defined  and  the  shell  is  discinoid  in  furm.     *     *     • 

»Ain.  Jour.  Sci.,3d86rie«,  VoLXLI,  I891,p.346;  Vol.XLlV,\8a2,pp.\Wi-V^V. 
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The  external  characters  as  expressed  by  both  valves  are  manifestly  nearer  to  Kater- 
gina  than  to  any  telotremate  genns.  *  *  *  It  should  be  noted,  however,  that  the 
youug  of  Chonetes,  Productus,  Stropheodonta,  Orthothetes,  Lept^ena,  Plectambonites, 
and  Strophomena,  all  have  little  or  no  indication  of  a  straight  hinge  line,  and  that 
the  extenBion  of  this  member  takes  place  during  later  nealogic  and  ephebolic  growth. 
(Pp.  150-151.) 

By  far  the  greatest  number  of  Neotremata  occurring  in  the  Lower 
Cambrian  are  species  of  the  family  Acrotretidae.  To  the  writer  it  has 
always  seemed  strange  to  suppose  that  this  family  has  been  derived 
through  the  Trematidae,  but  the  above  interpretation  of  the  prodeltid 
ium  in  Discinisca  indicates  that  the  turning  of  this  plate  posterior  to 
the  pedicle  at  once  led  to  holoperipheral  growth  in  some  of  these  early 
forms.  In  some  species  of  the  Acrotretida?  there  is  a  true  deltidinm. 
In  Acrothele  the  cardinal  area  is  flat,  without  any  trace  of  a  deltid- 
inm, whereas  in  Acrotreta  and  Gonotreta,  which  have  high  cardinal 
areas,  there  is  a  narrow  concave  depression  bisecting  it.  These  del- 
tidia,  whether  convex  or  concave,  are  in  all  probability  initiated  by  the 
prodeltidium,  as  in  the  Protremata.  In  the  family  Trematidae  there 
api)ears  to  be  nothing  homologous  with  the  deltidium,  since  the  plates 
situated  in  the  apex  of  the  wide  triangular  fissure  of  Schizocrania  and 
Lingulodiscina  seem  to  be  formed  anterior  to  the  pedicle  and  subse- 
quent to  its  movement  posteriorly  with  growth,  and  not  posterior  to 
the  pedicle,  as  in  the  Acrotretidae.  These  plates  in  the  Trematidae 
should  probably  be  homologized  with  the  listrium  of  the  Discinidae. 

The  complete  harmony  of  the  muscular  system  in  the  Protremata 
and  Telotremata  is  no  evidence  in  itself  that  the  latter  were  derived 
from  the  former.  The  occurrence  at  the  base  of  the  Cambrian  of  very 
l)rimitive  species  of  the  four  brachiopod  orders  is  proof  that  diver- 
gence took  place  very  early  in  the  history  of  the  class,  and  while  there 
is  little  knowledge  of  the  muscles  in  either  Iphidea,  Eutorgina,  or  Pro- 
torhyncha  (P.  f  minor  and  P.  f  amhigua)^  the  earliest  genera  of  Atremata, 
Protremata,  and  Telotremata,  respectively,  there  is  some  evidence  for 
supposing  them  to  be  as  in  the  type  embryo  stage  of  living  species. 
The  high  degree  of  specialization  attained  by  Lingula  (Atremata),  as 
exemi>lified  by  the  burrowing  habit,  long  peduncle,  and  absence  of  valve 
articulation,  is  the  cause  for  their  complex  muscular  system,  while  the 
development  of  a  functional  hinge  in  the  Protremata  and  Telotremata 
has  led  to  the  retention  of  very  primitive  conditions  or  to  the  simplifi- 
cation and  harmony  of  the  muscles  throughout  these  two  orders. 

The  presence  of  a  terminal  intestinal  opening  in  the  living  species  of 
the  Atremata  and  Keotremata  and  its  general  absence  in  those  of  the 
Protremata  and  Telotremata  is  no  longer  held  to  have  phylogenetic 
significance,  as  many  of  the  Paleozoic  species  of  the  two  latter  orders 
afford  good  evidence  of  such  having  been  present  in  the  median  line  as 
in  living  Crania.* 

I  See  p.  113. 


KTHUCmCRT.] 


ORDINAL    CHARACTEBd. 


95 


The  known  protegula,  or  initial  shells,  of  the  Neotremata  and  Pro- 
tremata  have  been  shown  to  be  harmonious,  and  to  differ  from  the 
normal  unmodified  protegula  of  the  Atremata  and  Telotremata.  The 
paterina  stage  in  the  two  last-named  orders  is  followed  by  the  ^^obo- 
lella  stage^  in  the  highest  families  of  the  Atremata  (LingulellidflB  and 
Lingulidae),  and  probably  throughout  the  Telotremata,  since  it  has 
been  observed  in  a  number  of  Ordovician  and  Silurian  Bhynchonell- 
acea,  Spiriferacea,  and  recent  TerebratulinasJ  In  the  Neotremata 
and  Protremata  the  pateriua  stage  is  not  followed  by  the  obolella  stage, 
bat  usually  by  holoperipheral  growth,  except  where  the  pedicle  slit 
remains  for  a  time  wholly  uninelosed  by  shell  matter.^ 

In  tabulated  form  the  above-presented  facts  appear  thus : 

Table  of  fundamental  hrachiopod  characters  ordinally  arranged. 


Chmnci/er. 

Atremata. 

Telotremata. 

Neotremata. 

Protremata. 

1.  Prodeltidinm   in 

With  dorsal  valve. 

Absent 

With  ventral 

With   ventral 

type  embrjo. 

valve. 

valve. 

2.  Prodeltidinm  af- 

None 

None 

Modified  in  prim- 
itive forms. 

Modified  through- 
out. 

fecting  pedicle 

opening. 

3.  Deltidinm  present 

Kone 

Kone 

Present  in  primi- 
tive forms. 

Present  through- 
out. 

4.  Protegnlum 

5.  Obolella  stage 

Present 

Present 

Present. 

Present. 

Present 

Present 

Absent 

Absent. 

6.  Anns  ............ 

Present 

In  many  early  ge- 
ologic species. 

Present 

Present  in  pentam- 
eroids. 

7.  Chemical  nature 

Phosphatic    and 

Calcareous 

Phosphatic    and 

Calcareous. 

of  shell. 

calcareous. 

calcareous,   r 

8.  Cardinal  area 

Present,  but  usu- 

Not generally 

Present  in  primi- 

Generally present. 

ally  small. 

present. 

tive  forms  only. 

9.  Similarity  of 

Very  much  alike. . 

Unlike. 

Very  unlike. 

UnUke. 

▼alvM. 

■ 

10.  Articulation 

Often  present,  not 
functional. 

Fnnctional 

Rarely  present, 
not  functional. 

Functional. 

11.  Nature  and  func- 

AfBxing and  bur- 

Generally present. 

Generally   pres- 

Affixing  or   obso- 

tion of  pedicle.. 

rowing. 

ai&zing;    shell 

ent,     affixing; 

lete;    cementa- 

rarely cemented. 

cementation 
complete. 

tion  oranchoring 
spines  present. 

12.  Brachia.  with  or 

Without 

With  or  without. . 

Without. 

With  or  without. 

without  inter- 

nal skeleton. 

It  now  appears  evident  that  the  two  great  divisions  of  brachiopods 
heretofore  based  on  the  presence  or  absence  of  functional  articulation 
have  no  phylogenetic  significance,  and  as  they  "do  not  appear  to  have 
a  primary  developmental  basis  in  nature,  •  •  •  they  fail  to  ex- 
press the  true  relationships  of  the  various  groups  inchided  in  thera."^ 


'See  papers  by  Beecher  and  Clarke,  Brooks,  Morse,  Beecher  and  Schuchert,  and  Winchell  and 
Schnchert. 
•-See  Am.  Jour.  Sci.,  3d  scries.  Vol.  XLIV,  1891,  pp.  150-151. 
*  Beecher,  Am.  Jour.  Sci.,  3d  series,  Vol.  XLI,1891,  p.  353;  also  see  Vol.  XL.IY,\892. 
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Articulation  was  developed  along  two  independent  lines,  and  therefore 
the  terms  Lyopomata  and  Arthropomata  have  no  phylogenetic  signifi- 
cance. The  presence  or  absence  of  articulating  processes  was  at  one 
time  considered  a  fixed  line,  on  either  side  of  which  all  brachiopods 
could  be  arranged,  but  now  articulation  is  known  to  be  nearly  functioual 
in  several  lyopomatous  genera,  as  in  Spondylobolus,  Trimerella,  Mono- 
morella,  Tomasina,  Barroisella,  of  the  Atremata,  and  in  Trematobolus 
of  the  Neotremata.  Among  the  Arthropomata,  articulation  is  hardly 
functional  in  Kutorgina,  Schizopholis,  Eichwaldia,  and  Dictyonella. 
However,  it  appears  probable  that  two  superorders  exist,  each  having 
two  orders.  Atremata  and  Telotremata  are  the  more  primitive  groups, 
and  agree  in  the  following  fundamental  characters:  Prodeltidium 
attached  to  the  dorsal  valve  or  absent;  pedicle  opening  primarily 
unmodified,  and  generally  closed  later  by  calcareous  plates  secreted 
by  the  ventral  mantle  extensions;  presence  of  a  functional  pedicle 
throughout  the  life  of  the  individual  (except  in  Thecospira,  Thecocyr- 


Algonkian 

Paleozoic 

Mesozotc 

Cenoiotc 

Recent 

i 

« 

Pra  tr^tn  a  l^ 

_  AfeotrcfTidta 

S'^r-^trwx  mS-n 

Fio.  1.— Diagram  giving  the  geological  distribntion  of  brachiopod  orders. 

tella,  and  Bittnerula);  general  presence  of  the  ''obolella  stage"  in  the 
ontogeny  of  atremate  and  telotremate  species,  and  the  development  of 
complicated  calcareous  brachial  supports  in  the  derived  order.  The 
Keotremata  and  Protremata  agree  in  having  the  prodeltidium  attached 
to  the  ventral  valve  with  complete  nepionic  modification  of  the  pedicle 
opening;  delthyrium  often  closed  by  a  single  plate  secreted  by  the 
pedicle  and  never  by  mantle  extensions;  the  pedicle  is  very  often  lost 
before  maturity  is  attained,  along  with  the  development  of  new  anchor- 
ing adaptations;  absence  of  the  "obolella  stage"  and  complicated  cal- 
carious  brachial  supports. 

Owen's  superorders  Lyopomata  and  Arthropomata  have  no  basis  in 
nature,  and  should  be  dropped.  It  is  to  be  hoped  that  students  will 
determine  the  complete  embryology  of  Lingula,  Discinisca,  Crania, 
Ehynchonella,  and  Terebratulina,  for  until  more  of  the  ontogeny  of  some 
species  of  these  genera  is  known,  no  satisfactory  relationship  which  the 
orders  bear  to  one  another  can  be  established.  However,  it  appears 
probable  that  Atremata  and  Telotremata  have  superordinal  relationship 
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differing  from  that  of  the  Neotremata  and  Protremata.  If  the  cliarac- 
ters  above  pointed  out  are  of  saperordinal  value,  it  will  be  convenient 
to  refer  to  these  divisions  as  Homocanlia  and  Idtocaulia,  respectively.^ 

DEVELOPMENT  OP  CARDINAL  AREAS  AND   ARTICULATION. 

The  earliest  suggestion  of  cardinal  areas  occurs  in  Iphidea  of  the 
Atremata  and  in  the  Acrotretidae  of  the  Neotremata.  In  none  of  these 
forms,  however,  is  there  a  true  cardinal  area  comparable  with  those  of 
the  Protremata  and  Telotremata,  since  it  is  not  bisected  by  a  delthy- 
rinm,  nor  are  deltidial  plates  developed.  A  convex  pseudodeltidium 
is  often  present,  but  this  feature  is  not  homologous  with  the  deltidium 
of  the  higher  forms.  It  is  due  to  holoperipheral  growth  and  interfer- 
ence by  the  pedicle.  In  the  dorsal  valves  of  primitive  genera  in  both 
the  Atremata  and  Feotremata  growth  is  hemiperipheral,  but  in  the  ven- 
tral valve  of  Iphidea,  the  most  primitive  known  genus  of  Atremata,  and 
in  the  Acrotretidae  of  the  Neotremata,  growth  is  holoperipheral. 

The  ontogeny  of  many  species  of  Protremata  shows  that  this  order 
had  its  origin  in  some  atrematous  paterinalike  genus.  This  must  have 
occurred  in  pre-Oambrian  times,  since  in  the  Lower  Cambrian  there  are 
several  species  of  Billingsella,  a  highly  developed  protrematous  genus 
when  compared  with  the  theoretical  Paterina.  Kutorgina  cingulata 
Walcott,  also  of  the  Lower  Oambrian,  is  a  more  primitive  species  than 
any  Billingsella,  and  it  gives  evidence  as  to  the  course  of  evolution  from 
the  inarticulate  paterinalike  ancestor  to  this  rudimentary,  articulate, 
long-hinged  genus.  K.  cingulata  in  connection  with  the  Indian  genus 
Schizopholis  Waagen  shows  that  the  opening  between  the  widely 
gaping  valves  of  Paterina,  which  was  entii*ely  occupied  by  the  pedicle, 
was  partially  closed  by  a  gradual  thickening  of  the  lateral  walls,  and 
there  was  slowly  developed  a  primitive,  ventral,  cardinal  area.  This 
area  and  the  articulating  processes  in  K.  cingulata  are  very  rudimen- 
tary, and  are  situated  at  the  lateral  extremity  of  the  cardinal  area; 
thns  this  species  still  retains  a  very  large  open  delthyrium,  much  as 
in  the  theoretical  Paterina.  In  Schizopholis  this  wide  fissure  is  reduced 
to  a  narrow  triangular  delthyrium  by  the  development  of  a  true  car- 
dinal area,  and  the  articulating  processes  are  now  no  longer  at  the 
lateral  extremities,  as  in  Kutorgiua,  but  are  situated  more  medially. 
Naturally,  in  the  older  Oambrian,  complete  articulation  did  not  obtain, 
a«  in  post-Cambrian  times.  Some  of  the  oldest  protrematous  species, 
snch  as  K.  cingulata^  Billingsella  whitfietdi,  and  possibly  others,  also 
retain  considerable  phosphatic  material  in  their  shells,  but  in  later  and 
more  highly  specialized  species  the  shell  is  decidedly  calcareous. 

Some  of  the  species  of  Iphidea  have  the  ventral  posterior  region 


'dpMK  (homos),  l3tof  (Idios),  and  icavAdf  (kaolos)  —  stem  or  pedicle  common  to  both  valves  and  pedicle 
mtricted  to  one  ralve,  respectively.  These  characters  may  be  retained  throughout  life  or  restricted  to 
the  nepionic  and  neanlo  stages  of  growth. 

BolL  87 7 


98  SYNOPSIS   OP   AMERICAN    FOSSIL   BRACHIOPODA.         [bulu87. 

more  drawn  out  beyond  the  dorsal  posterior  margin  than  others.  If 
this  rostrate  condition  were  carried  a  little  farther  and  the  pseudodei- 
tidium  resorbed,  there  would  practically  result  a  telotremate  shell  dupli- 
cated by  the  iieanic  condition  of  many  rostrate  Telotremata.  The 
articulation  would  at  first  be  nearly  obsolete  and  situated  extremely 
lateral,  as  in  the  Protremata,  but  as  the  cardinal  area  became  greater 
the  teeth  would  attain  a  more  medial  position.  While  there  are  no 
known  genera  to  fill  in  the  gap  between  the  theoretical  Paterina  and 
Protorhyncha  (P.  minor  and  P.  ambigua)^  yet  the  hiatus  between  the 
Atremata  and  Telotremata  is  not  greater  than  between  theoretical 
Paterina  and  Kutorgina,  or  between  the  Atremata  and  Protremata. 

DEVELOPMENT  AND   SIGNIFICANCB  OF   THE  DELTIDIUM. 

The  most  characteristic  mature  feature  of  ordinal  importance  which 
distinguishes  Protremata  from  the  other  three  orders  is  found  in  the 
plate  that  more  or  less  completely  covers  the  delthyriura.  However,  in 
two  of  the  families  of  this  order,  Pentameridae  and  Orthidai,  this  plate 
is  generally  wanting  in  the  mature  individual,  since  here  it  usually 
develops  only  during  early  growth,  and  later  is  lost  by  abrasion  or 
hidden  beneath  the  incurved  beak.  Again,  in  the  Acrotretidje  of  the 
Neotremata,  and  in  Iphidea  of  the  Atremata,  a  deltidium-like  plate  is 
also  often  developed,  but  as  these  shells  are  strongly  phosphatic  it  is 
not  difficult  to  distinguish  the  ordinal  position  of  any  shells  with  a  true 
deltidium.  In  Lacazella  niediterranea,  the  only  living  species  of  Pro- 
tremata, this  plate  has  its  origin  in  the  cephalula  stage  along  with  the 
rudiments  of  the  dorsal  and  ventral  valves,  when  the  embryo  is  yet  free 
and  swimming  about  by  the  aid  of  cilia.  The  dorsal  shell  and  the  pro- 
deltidium  appear  first,  and  are  secreted  by  the  rudimentary  dorsal 
mantle  and  the  dorsal  surface  of  the  body,  which  subsequently  becomes 
the  pedicle.  The  ventral  shell  appears  last,  and  is  then  widely  sepa- 
rated from  the  dorsal  valve.  Between  the  two  valves  is  the  thick  and 
short  pedicle,  on  the  dorsal  surface  of  which  still  remains  the  third 
plate,  or  prodeltidium.  Subsequently  the  latter  is  anchylosed  to  the 
posterior  margin  of  the  ventral  valve.  The  prodeltidium  is  also  known 
in  the  Atremata  and  Neotremata,  yet  in  the  Telotremata  this  embryonic 
third  plate  does  not  exist,  but  a  covering  to  the  delthyrium  is  developed 
sometime  after  the  animal  has  become  attached.  In  its  origin  this  cov- 
ering is  wholly  different  from  the  deltidium  of  the  Protremata,  which  has 
its  beginning  in  the  prodeltidium  and  grows  down  from  the  shell  apex 
over  the  delthyrium,  while  the  deltidial  x)lates  of  Telotremata  grow 
out  medially  from  the  walls  of  the  delthyrium.  The  deltidial  plates  are 
secreted  by  extensions  of  the  ventral  mantle,  and  at  no  period  of  devel- 
opment has  the  pedicle  any  share  in  their  formation.  It  is  not  always 
easy  to  distinguish  mature  protrematous  and  telotrematous  shells  on 
the  basis  of  these  characters  alone,  but  the  young  of  both  orders  are 
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easily  classified  by  the  covered  or  open  delthyria,  respectively.  In  some 
of  the  Telotreniata,  toward  maturity  the  deltidial  plates  anchylose 
medially  posterior  to  the  pedicle,  or  they  may  surround  the  pedicle, 
thus  resembling  the  deltidium,  but,  since  their  origin  is  quite  different, 
they  are  termed  ^'pseudodeltidia."  Such  pseudodeltidia  in  Oyrtia, 
Gyrtina,  and  some  spirifers  resemble  the  deltidium  of  Olitambonites. 
Even  the  median  line  of  anchylosis  is  often  obliterated  by  the  contin- 
uous secretion  of  the  comi)letely  united  prolongations  of  the  ventral 
mantle  lobe.  In  the  Pentameridab  the  deltidium  is  generally  absent,  as 
in  the  Orthidae,  but  in  Pentamerus  and  Conchidium  it  is  often  retained 
as  a  thin,  fragile,  concave  plate.  This  reversal  in  form  from  the  gen- 
erally prevalent,  convex,  or  flat  deltidium  may  be  due  to  the  rostrate 
and  arched  ventral  umbones  so  common  in  these  genera.  In  the  aber- 
rant rostrate  genus  Dictyonella,  which  has  an  arched  ventral  umbone, 
a  concave  plate  is  also  present,  between  which  and  tho  shell  the  pedicle 
passes  and  emerges  upon  the  umbone,  as  in  the  Siphon otretidc^e.  It  is 
not  certainly  known  that  this  plate  in  Dictyonella  is  a  deltidium,  but  its 
form  and  position  in  the  rostral  cavity  are  very  suggestive  of  that 
organ  in  Pentamerus  and  Conchidium.  The  peculiar  umbonal  pedicle 
opening  in  Dictyonella  also  finds  its  equivalent  in  Lepta^na. 

THE   CHILIDIUM. 

The  chilidium  is  a  convex  plate  often  covering  the  cardinal  process 
of  the  dorsal  valve  in  the  Protremata.  It  is  particularly  well  devel- 
oped in  the  families  Glitambonitidie  and  Strophomenidae,  and  is  not  to 
be  confounded  with  the  deltidium,  since  it  first  makes  its  appearance 
not  earlier  than  neanic  growth,  and  apparently  is  a  secretion  of  the 
dorsal  mantle  lobe.  The  origin  of  the  chilidium  and  of  the  deltidium 
is  therefore  wholly  different,  and  both  have  very  dissimilar  phyletic 
significance. 

OBIGIN  AND  FUNCTION   OF  THE   SPONDYLIUM. 

The  8i)ondylium  is  an  internal  ventral  plate  traversing  the  posterior 
portion  of  the  animal.  The  upper  surface  of  this  plate  is  usually  trans- 
versely marked  by  striae,  which,  in  the  Pentameracea  have  three  distinct 
curvatures  in  passing  over  it. 

Since  their  position  and  tlio  area  occnpied  agree  with  the  mnscular  scars  of  this 
valve  in  OrthiSf  they  are  here  regarded  as  homologous  with  the  adductors,  diductors, 
and  adjastors  of  that  genus.  In  Lingulaama,  Lingulojys  and  the  trimerellids  the  mus- 
cular soars  are  not  found  in  front  nor  underneath,  hut  on  the  ^^  platform '^  of  those 
genera.  The  platform,  therefore,  is  homologous  with  the  spondylium  of  Clitambon' 
ites  and  Pentamerut.  *  •  «  The  portion  of  the  valve  immediately  beneath  the 
spondylium,  and  occasionally  the  sides  of  the  septum,  are  strongly  marked  hy  the 
genital  sinuses.  Since  there  is  no  space  posterior  to  these  markings  for  the  attach- 
ment of  the  muscles,  this  clearly  indicates  that  they  wore  situated  on  the  upper 
surface  of  the  spondylium.  > 


1  Winchell  and  Schuohert,  Final  Kept.  Minn.  Geol.  Survey,  Vol.  lU,  Part  I,  Juno,  1893,  p.  378. 
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The  spondyliam  is  developed  as  the  ^< platform"  in  LingalasmatidaB 
and  Trimerellid89  of  the  Atremata;  as  a  ^^spondylium"  in  Pentamera- 
cea  of  the  Protremata,  and  in  Gyrtina,  Gamerospira,  Merista,  and 
Dicamara,  of  the  Telotremata.  In  the  Atremata  and  Telotremata, 
spondylia-bearing  species  are  not  numerons,  bat  the  individuals  are 
usually  abundant,  often  of  large  size,  and  generally  are  of  short  geo- 
logic duration. 

The  development  of  the  spondylium  or  its  morphologic  equivalent 
probably  had  its  origin  in  an  excessive  deposit  of  testaceous  matter 
about  the  bases  of  the  powerful  adductors,  diductors,  and  pedicle 
muscles.  Growth  of  the  individual  necessitates  the  progressive  ante- 
rior movement  of  the  muscles,  and  when  these  are  large  there  is  but 
little  or  no  space  left  between  or  outside  of  them  for  the  viscera  and 
genitalia,  which  are  therefore  crowded  farther  and  farther  anteriorly. 
This  condition  naturally  produces  constant  pressure  of  the  genitalia 
against  the  anterior  base  of  the  forming  spondylium,  and  since  pres- 
sure causes  resorption  or  diverts  testaceous  deposition,  it  follows  that 
these  organs  will  gradually  produce  cavities  for  their  relief  beneath 
this  plate.  In  the  older  species  of  the  Trimerellidie  and  in  all  of  the 
LingulasmatidsB  displacement  of  the  genitalia  does  not  appear  to  have 
been  excessive,  as  the  platforms  are  but  slightly  excavated.  However, 
in  the  terminal  genus  Trimerella  the  genitalia  chambers  are  very  deep, 
and  these  are  present  in  both  valves.  Throughout  the  Pentameracea 
the  spondylium  is  a  thin,  freely  terminating  or  medially  supported 
plate,  and  never  solid  as  in  the  older  species  of  the  Trimerellida^.  It 
is  likewise  thin  and  excavated  in  the  order  Telotremata. 

Hall  and  Glarke  advance  quite  a  different  explanation  as  to  the 
origin  of  the  spondylium.    They  write  :^ 

The  spondylium  is  an  area  of  muscular  implantation.  In  its  early  or  incipient  con- 
dition it  is  evident  that  it  originates  from  the  convergence  and  coalescence  of  the 
dental  lamellaB,  and  forms  a  receptacle  for  the  proximal  portion  of  the  pedicle,  and 
for  the  capsular  or  pedicle  muscles.  *  *  »  Considering  this  structure  in  its 
incipent  condition,  where,  as  in  OrthiSj  it  is  represented  only  by  the  convergent  den- 
tal plates  which  usually  unite  with,  or  rest  upon  the  bottom  of  the  valve,  and 
inclose  only  the  base  of  the  pedicle  and  its  muscles,  it  will  be  evident  that  the  plate 
is  actually  but  a  modification  of  the  original  pedicle-sheath.  It  is  evidently  the 
inner  moiety  of  this  sheath  surrounding  the  pedicle,  which  han  become  involved  or 
inclosed  by  the  growth  of  the  pedicle- valve,  and  further  modified  by  the  develop- 
ment of  articulating  processes  where  it  comes  in  contact  with  the  brachial  valve 
It  therefore  follows,  as  a  natural  inference,  that  wherever  the  spondylium  is  pres. 
ent,  whether  in  the  incipient  condition  or  in  the  more  advanced  stage  of  develop- 
ment in  which  it  supports  all  the  muscles  of  the  valve,  it  is,  or,  at  some  period  of 
growth,  has  been  accompanied  by  the  external  portion  of  the  sheath,  which  is  termed 
the  deltidium.  Thus  the  spondylium  appears  to  be  but  the  complement  of  the  del- 
tidiom,  or  the  original  plate  formed  upon  the  body  of  the  embryo,  and  that  portion 
of  the  adult  shell  to  which  the  term  deltidium  has  been  applied,  is  the  other  part  of 
the  original  or  primitive  deltidial  plate  or  pedicle-sheath. 
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The  writer  also  previously  entertained  this  view,  but  when  it  became 
known  that  spondylia  are  developed  where  no  dental  lamellaB  exist,  as 
ID  the  Lingulasmatidie  and  TrimerellidsB  of  the  Atremata;  that  spon- 
dylia are  never  present  in  the  Neotremata,  where  a  pedicle-sheath 
is  sometimes  well  developed,  as  in  the  Acrotretidie;  and  finally,  that 
a  spondylium  is  even  present  where  no  deltidium  ever  existed,  as  in 
the  two  first-mentioned  families,  and  in  Cyrtina,  Gamerospira,  Merista, 
and  Dicamara  of- the  Telotremata,  such  an  explanation  became  unten- 
able. The  fact  that  solid  or  excavated  spondylia  exist  in  three  orders, 
two  of  which  never  developed  a  pedicle-sheath  ( Atreraata  and  Telotre- 
mata), and  one  had  no  dental  lamellae  ( Atremata),  is  good  evidence  that 
the  prodeltidium  primarily  had  nothing  to  do  with  the  development  of 
spondylia.  Further,  no  spondylia  are  developed  in  the  Cambrian  until 
long  after  the  deltidium  was  well  established,  and  therefore  the  spon- 
dylium can  not  be  "but  a  modification  of  the  original  pedicle-sheath." 
However,  it  is  very  probable  that  when  the  dental  lamellso  in  the  Pro- 
tremata  became  sufficiently  wide  to  join  the  ventral  shell,  crowding  all 
the  muscles  of  this  valve  into  a  small  area,  these  took  advantage  of  the 
inner  sides  of  the  dental  lamellae  for  insertion,  and  thus  a  continuous 
layer  of  testaceous  matter  was  deposited  within  the  rostral  cavity. 
With  growth,  the  muscles  move  forward  and  press  against  the  genitalia, 
which  causes  resorption  or  nondepositiou  for  their  relief.  Xo  spondylia 
appear  before  the  Upper  Cambrian,  and  here  also  are  the  first  com- 
pletely developed  dental  lamella).  The  so-called  Lower  Cambrian 
camarellas  have  no  completely  developed  dental  lamellae,  and  are 
related  to  the  rhynchonelloid  genus  Protorhyncha,  and  to  Protorthis 
hillingsij  which  also  has  no  spondylium.'  Therefore,  the  further  conclu- 
sion of  Hall  and  Clarke  can  not  be  accepted,  that,  "  where  the  teeth 
are  wholly  without  dental  lamellae,  or  where  such  lamellae  do  not  extend 
to  the  bottom  of  the  valve,  it  seems  necessary  to  regard  them  as 
instances  of  degeneracy  or  resorption  of  the  primitive  spondylium."* 

It  seems  clear  to  the  writer  that  since  the  '*  shoe-lifter "  plate,  or 
spondylium,  in  Merista  and  Dicamara  is  for  muscular  insertion,  this 
plate  in  the  ventral  valve  of  these  genera  is  the  morphic  equivalent  of 
the  spondylium  in  the  Pentameracea,  and  that  the  dorsal  muscular 
plate  in  Dicamara  is  the  equivalent  of  the  cruralium,  and  can  not  "be 
interpreted  as  an  entirely  different  structure  from  the  spondylium.'" 
It  is  true  that  the  spondylia  of  these  genera  are  not  exactly  like  those 
of  the  Pentameracea,  but  since  this  plate  in  the  Atremata  is  not  formed 
by  the  union  of  dental  lamellae,  as  these  do  not  exist  in  this  order,  there 
is  no  reason  for  rejecting  the  terminology  for  these  plates  in  Merista 
and  Dicamara. 

'  OamareUa  minor  and  O.  antiqua  are  more  closely  related  to  Protorhynclia  than  to  any  other  genus. 
Of  OrtkU  bUUngH,  the  typo  of  Protorthis,  very  good  casts  of  Hpecimens  iu  the  Cornell  University 
Mnsenm  are  in  the  National  Musenm,  which  show  that  this  genus  also  has  no  spondyliam,  and  that  its 
characters  are  those  of  Billingsella. 

•Halt  and  Clarke,  ibid.,  p.  338. 

>  Ibid.,  p.  335. 
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CRURA  AND   ORURALIITM. 

Calcareous  processes  for  the  support  of  the  brachia  are  also  devel- 
oped in  the  Protremata,  in  the  superfamily  Pentameracea,  but  never 
to  the  same  degree  attained  by  the  Spiriferacea  or  Terebratulacea  of 
the  Telotremata.  In  the  Protremata  these  supports  are  first  developed 
in  the  Syntrophiidse,  and  attain  their  greatest  length  in  the  Penta- 
meridflp.  Since  the  two  parts  often  unite  medially,  forming  a  plate  for 
muscular  insertion  either  resting  upon  the  valve  or  supported  by  a 
septum,  this  has  been  termed  a  cruralium  by  Hall  and  Clarke,  to  distin- 
guish it  from  the  spondylium  of  the  ventral  valve.  When  the  parts 
remain  separate,  and  are  therefore  not  for  muscular  insertion,  they  are 
homologous  with  and  the  equivalent  of  the  crura  in  the  Ehynchonellidie. 
The  crura  of  the  Pentameracea  and  Ehynchonellacea  arise  independ- 
ently, and  are  therefore  morphologic  equivalents. 

MORPHOLOQIC   EQUIVALENTS. 

Because  of  the  presence  of  similar  or  identical  morphological  struc- 
tures in  different  groups  of  mature  brachiopods,  it  is  unsafe,  on  the 
basis  of  these  alone,  to  suppose  such  to  have  close  relationship.  The 
spondylium  has  been  shown  to  originate  independently  in  three  orders: 
Atremata,  Protremata,  and  Telotremata.  Identical  mature  loops  have 
resulted  in  different  ways  in  two  stocks  of  the  same  family,  one  boreal 
(Dallinae)  and  the  other  austral  (Magellaninae).  Flat  and  more  or  less 
wide  cardinal  areas  develop  independently  of  one  another  in  Protre- 
mata and  Telotremata  (Spiriferacea).  Cementation  of  valves  takes 
place  at  different  and  widely  separated  geologic  epochs  in  Neotremata, 
Protremata,  and  Telotremata,  and  shell  plications  arise  fi*om  smooth 
stocks  in  Pentameracea,  Ehynchonellacea,  Spiriferacea,  and  Terebra- 
tulacea. Natural  phylogenies  can  only  be  established  upon  ontogenies 
checked  by  chronogenesis  or  geologic  succession. 

SUMMARY. 

In  North  America  there  are  1,859  Paleozoic,  49  Mesozoic,  and  14 
Cenozoic  species  of  fossil  Brachiopoda.  There  are  116  species  in  the 
Cambrian,  319  in  the  Ordovician,  311  in  the  Silurian,  663  in  the  Devo- 
nian, and  478  in  the  Carboniferous. 

The  remarkable  scarcity  of  post-Paleozoic  species  in  America  is 
supposed  to  be  due  not  so  much  to  the  general  decline  of  the  class  as 
to  great  orographic  movements  during  the  close  of  the  Paleozoic,  which 
produced  complete  barriers  against  the  introduction  of  species  from 
other  areas. 

Specific  differentiation  was  most  rapid  in  the  Ordovician,  having 
exceeded  the  Cambrian  representation  more  than  three  times. 

Thirty  per  cent  of  all  American  Paleozoic  species  had  wide  geo- 
graphic distribution,  which  is  most  pronounced  in  the  Devonian  and 
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Carboniferous  systems.    One  hundred  and  twenty-one  American  spe- 
cies are  also  found  on  other  continents. 

Widely  dispersed  species  are  least  common  in  the  most  primitive 
order,  Atremata,  and  greatest  in  the  highest  orders,  Protremata  and 
Telotremata.    The  difference,  however,  is  but  7  per  cent. 

The  order  Atremata  is  represented  by  199  species,  or  over  10  per 
cent  of  the  American  Paleozoic  representation.  In  the  Neotremata  it 
is  156,  or  over  8  per  cent.  The  Protremata  have  738  species,  or  nearly 
40  per  cent;  and  the  Telotremata  766  species,  or  about  41  per  cent. 

The  order  Atremata  is  best  developed  in  species  and  genera  in  the 
Cambrian  and  Ordovician  systems;  the Neotremata  in  the  Ordovician ; 
the  Protremata  in  the  Ordovician,  Silurian,  and  Devonian;  and  the 
Telotremata  in  the  Devonian.  The  climax  of  differentiation  is  there- 
fore chronologically  related  to  phylogenetic  or  sequential  origin. 

Since  the  four  orders  of  Brachiopoda  are  present  in  the  Lower  Cam- 
brian, ordinal  differentiation  must  have  taken  place  in  pre-Oambrian 
times.  The  two  more  primitive  orders,  Atremata  and  Neotremata, 
have  in  Lingula  and  Crania,  respectively,  genera  with  longest  life 
histories.  This  probably  is  due  not  so  much  to  their  primitive  struc- 
tures as  to  their  modes  of  living. 

The  last  order  to  originate,  Telotremata,  has  the  greatest  number  of 
generic  and  superfamily  characters,  and  probably  also  of  species. 

The  last  superfamily  to  appear,  Spiriferacea,  manifests  most  rapid 
evolution  and  is  the  second  one  to  die  out,  being  preceded  by  the  Pen- 
tameracea.  These  two  superfamilies  are  the  most  highly  specialized  in 
the  orders  to  which  they  belong,  and  their  great  specialization  may  be 
the  cause  of  their  early  disappearance. 

The  trunk  families  of  later  origin  throughout  the  class  nianifest  the 
greatest  specific  and  generic  differentiation  and  the  widest  specific  dis- 
persion, and  have  species  of  the  largest  size  and  often  of  longer  geologic 
persistence. 

The  oldest  or  most  primitive  families  nearly  always  have  short  geo- 
logic duration  (except  Ehynchonellida^)  and  the  least  generic  and  spe- 
cific differentiation,  and  commonly  the  individuals  are  of  small  size. 

The  largest  of  all  brachiopods  occur  in  the  families  Pentamerida), 
ProductidsB,  and  Spiriferidae,  at  a  time  when  the  class  was  at  the  height 
of  differentiation. 

Large  specific  size  is  probably  often  gradually  attained  in  genetic 
lines,  and  is  due  to  favorable  food  conditions.  The  gigantic  brachio- 
pods always  occur  in  the  later-developed  trunk  families,  and  Just  before 
tbeir  decline  in  differentiation. 

But  8  genera  are  known  to  pass  firom  the  Paleozoic  to  the  Mesozoic. 
There  are  in  all  327  brachiopod  genera,  227  of  which  are  Paleozoic. 
The  Atremata  have  29  genera,  the  Neotremata  30,  the  Protremata  89, 
and  the  Telotremata  179. 

All  brachiopods  begin  with  smooth  shells  and  jirotegula. 
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The  prodeltidium,  or  third  embryonic  shell  plate,  is  known  in  the 
Atremata,  Keotremata,  and  Protremata.  In  the  Atremata  this  becomes 
attached  to  the  dorsal  valve,  while  in  the  Telotremata  it  is  apparently 
not  developed  at  all.  In  the  Protremata  it  becomes  attached  to  the 
ventral  valve,  as  in  Keotremata.  In  the  two  last-named  orders  it  modi- 
fies the  pedicle  opening.  For  this  and  other  ontogentic  and  morphologic 
characters,  Owen's  terms  Lyopomata  and  Arthropomata  are  abandoned. 
The  Atremata  and  Telotremata  are  provisionally  arranged  under  the 
superordinal  term  Homocauliaj  and  the  Neotremata  and  Protremata 
under  Idiocaulia. 

Morphologic  equivalents,  or  similar  structural  features,  are  devel- 
oped independently,  as  follows:  A  spondylium  in  Obolacea,  Lingulacea, 
Pentameracea,  and  rarely  in  Spiriferacea;  crural  processes  in  Pentam- 
eracea  and  Bhynchonellacea;  functional  articulation  in  Protremata 
and  Telotremata;  straight,  more  or  less  long,  cardinal  areas  from  ros- 
trate forms  in  Bhynchonellacea,  Spiriferacea,  and  Terebratulacea; 
rostrate  shells  from  long  cardinal  areas  in  Pentameracea,  and  loss  of 

pedicle  and  ventral  shell  cementation  in  Craniacea,  Strophomenacea, 
and  Spiriferacea. 


CHAPTER    IV. 

MOBPHOIiOGY  OF  THE  BRACHIA. 

By  Charles  £.  BbechebJ 

The  diagnostic  value  of  the  brachidium,  or  calcareous  arm  supports, 
of  brachiopods  has  long  been  recognized,  and  forms  oue  of  the  chief 
characters  for  generic  and  family  subdivision  among  the  Terebratulacea 
and  Spiriferacea.  This  character  fails  in  all  other  brachiopods,  which 
have  simply  fleshy  arms,  unsupported  by  calcareous  skeletons.  There 
is,  however,  generally  the  most  obvious  analogy  and  intimate  relation- 
ship betwe.en  the  arms  themselves  and  the  brachidium,  so  that  when- 
ever either  structure  can  be  ascertained  it  furnishes  important  data 
aiding  in  the  determination  of  the  systematic  position  of  any  genus 
within  a  family  or  order. 

The  growth  of  the  arms,  or  lophophore,  in  recent  genera  may  be 
divided  into  distinct  stages,  which  often  have  a  direct  correlation  with 
other  imiK)rtant  featured  of  the  shell.  In  many  cases  it  is  also  x>ossible 
to  infer  the  form  and  arrangement  of  the  brachia  in  fossil  genera  from 
markings  on  the  interior  of  the  valves  and  from  the  calcareous  arm 
supports,  and  thus  to  obtain  the  chronogenetic  as  well  as  the  morpho- 
genetic  history  of  these  organs. 

The  most  detailed  accounts  of  arm  development  are  given  by  Brooks' 
for  Glottidia,  by  Morse"  for  Terebratulina,  and  by  Kovalevski^"  for 
Gistella  and  Thecidea.  These  results,  combined  with  original  observa- 
tions by  the  writer  ^'^  and  occasional  descriptions  of  arm  structure  by 
Davidson^  and  other  authors^  are  suflicient  to  include  and  properly 
interpret  all  the  leading  varieties  of  structure. 

As  shown  by  Brooks,'  the  tentacles,  or  cirri,  in  Glottidia  originate 
on  the  dorsal  side  of  the  oral  disk.  They  grow  in  pairs,  one  on  each 
side  of  a  central  lobe,  l^ew  tentacles  are  added  between  the  first  pair 
formed  and  the  median  lobe.  Thus  the  cirri  farthest  removed  from 
the  median  lobe  are  the  oldest.  Tentacles  are  added  rapidly  until  the 
first  arc  is  extended  to  a  semicircle,  and  then  progressively  the  whole 
disk  becomes  surrounded  by  a  circle  of  these  organs.  The  further 
introduction  of  cirri  can  only  take  place  by  the  enlargement  of  the 
oral  disk  or  through  the  deformation  of  the  circle  by  lobes,  loops,  or 
extensions.  In  Glottidia,  Lingula,  Discinisca,  Crania,  and  Khyncho- 
nella  the  two  points  of  tentacular  increase,  originally  together  and  on 

1  The  references  t>o  the  literature  will  be  found  ut  the  end  of  this  chapter. 
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opposite  sides  of  a  median  lobe,  or  tentacle,  ^adually  separate,  and  the 
farther  multiplication  of  tentacles  resnlts  in  strap-shaped  extensions 
on  each  side,  which  finally  assume  a  coiled  form,  due  to  the  limited 
space  in  which  they  grow.  Therefore  the  arms  in  adult  individuals  of 
these  genera  have  a  single  cirrated  edge,  extendiug  from  their  free 
extremities  to  the  sides  of  the  oral  disk,  and,  continuing  posteriorly, 
unite  on  the  ventral  side  of  the  disk  behind  the  mouth.  Each  cirrated 
edge  in  the  adult  lophophore  apparently  has  two  approximate  rows  of 
alternating  cirri  (Hancock^),  but  as  they  were  originally  a  single  row 
in  early  stages,  this  appearance  is  evidently  the  result  of  a  crowding  of 
the  cirri  or  a  crumpling  of  the  edge. 

Eovalevski^^  has  shown  that  in  Gistella  the  tentacles  also  originate 
in  pairs  on  each  side  of  the  dorso-median  line,  without  a  central  tenta- 
cle or  lobe.  The  same  mode  of  increase  has  been  shown  by  the  writer' 
to  be  present  in  Magellania  and  Terebratalia.  In  young  stages  of 
Oistella,  Terebratulina,  Magellania,  and  other  terebratuloid  genera,  as 
well  as  in  Thecidea,  after  the  circlet  of  tentacles  is  complete  the  two 
points  at  which  new  ones  are  added  do  not  separate,  but  remain  close 
together  throughout  the  life  of  the  animal.  In  this  case  the  cirrated 
margin  is  lengthened  by  means  of  lobation  and  looping,  and  often  by 
the  final  growth  of  a  single,  median,  coiled  arm,  cirrated  on  both  mar- 
gins.  Gwynia  illustrates  the  completed  circle  of  tentacles  about  the 
mouth.  Adult  Gistella  shows  an  advance  in  having  the  anterior  mar- 
gin of  the  lophophore  introverted,  making  it  bilobed.  Megathyris 
is  slightly  more  complicated  by  two  additional  lobes.  This  simple 
method  of  increase  is  further  elaborated  in  the  Thecidiidse.  In  the 
higher  genera,  especially  among  the  Terebratulidie,  the  maximum  is 
reached  by  means  of  a  median,  unpaired,  coiled  arm,  as  in  Magellania 
and  Terebratulina. 

The  development  of  the  different  types  and  varieties  of  arm  structure 
is  presented  in  the  accompanying  figures  (figs.  2-G),  which  are  necessar- 
ily somewhat  diagrammatic  in  order  to  show  the  features  clearly,  but 
the  essential  structure  can  readily  be  verified  from  consultation  of  the 
works  cited  or  from  a  study  of  actual  specimens.  In  the  case  of  fossil 
forms,  such  as  Dielasma,  the  Atrypidae,  and  Athyridae,  the  brachial 
supports  have  sufficient  analogy  with  the  arm  structures  of  Terebratu- 
lina and  Ehynchonella  to  warrant  their  interpretation  as  given.  Also 
the  spiral  impressions  on  the  valves  of  Davidsonia,  and  those  occa- 
sionally present  in  Leptsena  and  Productus,  clearly  point  to  the  i>osses- 
sion  of  coiled  arms  by  these  genera. 

CLASSIFICATION   OF   BRACHIAL   STRUCTURES. 

From  what  has  already  been  shown  it  is  seen  that  the  various  types 
of  lophophores  admit  of  a  simple  classification  into  stages  and  groups. 
It  is  proposed  fo  give  to  these  distinctive  names,  which  may  be  used  with 
facility  in  making  comparisons  and  correlations.    They  may  be  found 
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asefal,  also,  in  designating  the  kind  of  brachial  complexity  attained 
in  any  genus  the  arm  structure  of  which  can  be  determined,  thus  help- 
ing to  iix  its  place  in  a  genetic  scale.  It  should  be  emphasized,  how- 
ever, that  the  form  and  complexity  of  the  cirrated  margin  of  the  lopho- 
phore  can  have  a  taxonomic  value  only  within  comparatively  narrow 
limits.  This  at  once  becomes  evident  when  the  arms  of  Lingula,  Dis- 
ciuisca,  Orania,  Bhynchonella,  and' all  the  Spiriferacea  are  considered* 
Each  has  spiral  arms,  which  were  probably  developed  through  similar 
changes  of  form,  and  yet  each  is  genetically  distinct,  as  shown  by  all 
the  other  leading  characters.  But  when  this  classification  of  arm 
structures  is  applied  within  a  family  or  genus,  or  even  when  made 
the  basis  of  comparison  among  some  closely  related  families,  it  is  some* 
times  possible  to  reach  very  satisfactory  conclusions  relating  to  the 
systematic  position  of  various  forms. 

LEIOLOPHUS  STAGE. 

It  is  hardly  necessary  to  direct  attention  to  the  embryonic  brachial 
structure  before  the  growth  of  any  of  the  tentacles,  or  cirri,  on  the  edge 
of  the  lophophore,  while  the  animal  is  in  the  typembryonic  stage.  For 
the  sake  of  designating  all  the  stages,  this  may  be  called  the  leiolophtia 
stage,  though  it  has  no  special  significance  beyond  indicating  the 
beginning  of  the  lophophore. 

TAXOLOPHUS  STAGE. 

The  first  stage  in  which  a  true  brachial  structure  is  manifest  is  an  early 
larval  form,  often  the  protegulum  stage,  when  the  tentacular  portion 
of  the  lophophore  is  a  simple  arc,  or  crescent.  This  may  be  called  the 
iaxoJijlphus.  The  tentacles  are  few  in  number,  and  increase  takes  place 
on  each  side  of  the  median  line,  dorsally,  in  front  of  the  mouth.  In 
figs.  2a,  €j  3a,  /,  5a  this  character  is  clearly  shown.  The  tentacles  at  the 
ends  of  the  arc  are  the  oldest,  and  new  ones  are  being  formed  in  the 
middle  portion.  In  Thecidea,  Gistella,  and  Magellania  the  tentacles  of 
the  taxolophus  are  centripetal,  due  to  the  edge  of  the  lophophore  being 
near  the  margin  of  the  shell;  while  in  Terebratulina,  Discinisca,  and 
Lingula  they  are  centrifugal,  due  to  the  smaller  and  central  lophophore. 

So  far  as  known,  there  is  no  adult  living  form  which  has  the  taxolo- 
phian  brachial  structure.  It  may  have  been  present  in  adult  Iphidea 
of  the  Cambrian. 

TROCHOLOPHUS  STAGE. 

By  the  continual  addition  of  new  cirri  and  the  pushing  back  of  the 
old  ones,  the  fringed  margin  of  the  lophophore  passes  from  a  crescentic 
to  a  circular  form,  thus  making  a  complete  ring  about  the  mouth.  This 
may  be  termed  the  trocholophua  stage.  It  appears  in  the  late  larval  and 
early  adolescent  stages  of  Thecidea  (fig.  26),  Cistella  (fig.  2/),  Magella- 
nia and  Terebratalia  (fig.  3&),  Terebratulina  (fig.  3g),  GloU\dv«b  ^^?,*  ^b^^ 
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^^5^^^^        Taxolophus. 
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Troc'holophus. 


and  Discinisca,  and,  like  the  former  stages,  is  undoubtedly  common  to 
all  braebiopods,  except,  perhaps,  Iphidea. 

Ow3mia  is  an  adult  living  representative  of  this  stage,  and  never 
develops  any  higher  type  of  brachial  stracture.  Dyscolia  also  belongs 
here,  since  it  has  a  discoid  lophophore  surrounded  by  a  marginal  fringe 
of  tentacles  (Fischer  and  CEhlert").  It  is  possibly  a  little  more 
advanced  than  Gwynia,  as  it  has  a  slight  median  anterior  notch,  sug- 
gesting the  beginning  of  the  bilobed  structure  of  the  next  higher  type. 

The  absence  of  septum,  hinge-plate,  and  dental  plates  are  other 
primitive  characters  belonging  to  Dyscolia. 

SCHIZOLOPHUS  STAGE. 

After  the  completion  of  the  trocholophus  stage  in  all  brachiox)ods, 
except  such  simple  forms  as  Gwynia  and  Discolia,  no  further  increase 

in  the  cirrated  edge  of 
the  lophophore  can  occur 
without  some  deformation 
of  the  circle.  This  is  first 
accomplished  by  an  intro- 
version of  the  anterior 
median  edge,  thus  divid- 
ing the  lophophore  into 
two  lobes,  and  suggesting 
the  name  schizolophus  for 
this  type.  (See  figs.  2c,  ^, 
3c, /<,5o.) 

Several  brachiopods  re- 
tain the  schizolophian 
brachia  as  an  adult  char- 
acter. Of  these,  Cistella 
is  perhaps  the  best  exam- 
ple, as  it  agrees  exactly 
with  an  early  stage  of  arm 
structure  among  the  Tere- 
bratellidse,  which  has  been 
called  the  cistelliform 
stage  (fig.  3c).  Terebratulina  (fig.  Sh),  Glottidia  (fig.  5c),  and  other 
higher  forms,  also  have  corresponding  schizolophian  stages,  but  are 
without  the  median  septum.  Lacazella  mediterranea  presents  a  similar 
larval  structure,  and  in  L.  barretti  it  is  retained  to  maturity.  The  fos- 
sil genera  Davidsonella  and  Thecidella  of  the  Thecidiidse,  and  Zellania 
of  the  Terebratellidje,  never  developed  beyond  the  schizolophus  stage, 
and  they  must  therefore  be  considered  as  quite  primitive  genera  in  their 
respective  families. 

From  this  point  the  further  development  and  complication  of  arm 
structure  proceeds  in  three  distinct  diverging  lines,  producing  the 


^hmm 


8cbizolo))hus. 


Ptycholophua. 


Fro.  2.— Stages  of  growth  of  the  lophophore  in  Thecidea, 
Cistella,  and  Megathyria.  a,  b,  e,  d,  stages  in  the  growth  of  the 
lophophore  in  Thecidsa  {LaecueUa)  mediterranna,  eul.  {a-e  after 
KoTalevski,  dy  after  Lacaze-Duthiers).  e,  /,  early  stages  of 
lophophore  of  OisteUa  neapolitana,  enl.  (after  Kovalevski).  g^ 
adnit  lophophore  of  Cistella  ((7.  cUtellvla),  enl.  (after  David- 
son), h,  lahial  appendages  of  Megathyrit  decoUata,  enl.  (after 
Davidson). 
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three  characteristic  types  of  brachia  of  all  the  higher  brachiopods,  as 
exemplified  in  Thecidea,  Terebratulioa,  and  Ehyuchonella. 


PTYOHOLOPHDS  STAGE. 


The  simplest  of  the  types  of  brachia  just  cited  is  developed  out  of 
the  schizolophns  by  the  additional  lobation,  or  looping,  of  the  primai'y 
lobes,  making  a  stracture  which  may  be  called  the  ptycliolophus. 
Megathyris  and  Lucazella  mediterranea  both  have  4  lobes  (fig.  2rif,  h)-, 
Thecidea  radiata  has  6 ;  T.  ver- 


a. 


Taxolophu8. 


Trocholophus. 


Schizolophns. 


Zngolophns. 


Plectolophus. 


micularis  and  Uudssella  may- 
aky  8;  E.  digitata^  10;  Ptero- 
phloios  and  Oldhamina,  aboat 
20.  Lobation  in  some  (Theci- 
dea) is  prodnced  by  the  forking 
orbranching  of  the  median  sep- 
tum ;  in  others  (Pterophloios) 
the  septum  remains  simple 
while  the  lateral  borders  of 
the  lophophore  are  lobed. 

ZUGOLOPHUS  AND  PLECTOLO- 
PHUS  STAGES. 

All  the  higher  Terebratu- 
lacea  reach  the  final  growth  of 
the  lophophore  through  an  in- 
termediate stage  which  from  its 
form  may  be  called  the  Zugolo- 
phus — fig.  3dj  i.  Encalawhis 
and  Platidia  (YTropidoleptus) 
are  apparently  adult  represen- 
tatives of  this  stage,  while 
Eraussina  and  probably  Bou- 
chardia  are  slightly  more  ad- 
vanced by  the  growth  of  a  short 
median,  coiled  arm,  and  lead  to 
the  next  highest,  or  plectolo- 
phus,  stage,  in  which  there  is  a  well-developed  spiral  arm  with  a 
fringe  of  cirri  on  each  edge — fig.  3e,  j. 

A  long  loop  pointed  in  front  like  Eensselaeria  and  Centronella  could 
not  have  supported  a  median  arm,  as  the  pallial  cavity  is  thus  fully 
occupied,  and  the  development  of  the  brachidium  in  the  Terebratellidse 
shows  that  the  central  space  between  the  branches  of  the  loop  is  to 
accommodate  such  an  organ.  The  same  is  doubtless  true  of  Dielasuia, 
which  first  has  a  Gentronella-like  loop,  and  through  the  subsequent 
resorption  of  the  anterior  portion  the  ascending  branches  are  formed 


Fxo.  3.— Stages  of  growth  of  the  lophophore  in  the 
Terehratellid»  and  Terebratulideo.  a,  6,  r,  d,  e,  five 
stages  in  the  development  of  the  lophophore  jn  the 
TerebratellidaB.  ti-d,  TerebrtUalia  obtoleta^  enl.  (after 
Beecher  *) .  e,  MagMania  ktrgueUnentit,  nat.  size  (after 
Davidson').  /, g,  ft, tj,  development  of  lophophore  in 
the  Torebratulidie.  /~i,  early  stages  in  Terebratulina 
tepUntrionalis,  enl.  (after  Morse  »).  j,  adult  Terebratu- 
lina eaneeUata  (after  Davidson '). 
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Fia.  4.— Metamorphoses  of  the  braohidiom  in  I>»e2a«ma  turfTufo,  enl. 

(after  Beecher  and  Schnchert). 


hr^ 


Taxolopbi 


and  space  allowed  for  the  median  arm — ^fig.  4a-4.    In  a  spire-bea 
genus  like  Zygospira  this  is  more  obvious,  for  here  the  transverse 

cesBorjugumisc 
ly  the  result  of 
growth  and  rec 
tion  of  the  centr< 
liform  loop  to  a 
the  Bpiralia. 

The  calcareous  loop  in  Terebratulina  and  Liothyrina  is  only  a  post( 
basal  support,  and  does  not  repeat  the  outline  of  the  cirrated  marg 
the  lophophore,  exclusive  of  the  arm.  Therefore  it  is  impossib) 
these  and  closely  allied  genera  to  infer  the  stage  of  development  o: 
lophophore  from  the  loop  alone.  Dyscolia  is  an  excellent  example,  i 
the  loop  is  the  same  as  in  Terebratulina; 
but  the  lophophores  are  quite  distinct  in 
each,  the  former  being  of  the  trocholophus 
type  and  the  latter  belonging  to  the  plec- 
tolophus. 

SPIBOLOPHUS   STAGE.  ..  ^  ^       Trocholop 

The  last  type  to  be  noticed  is  the  one  in 
which  there  are  two  separate  coiled  arms, 
each  with  a  row  of  cirri  on  one  edge  only — 
fig.  5(2,  e.  It  embraces  the  greater  part  of 
the  families  of  brachiopods  in  the  orders 
Telotremata  and  Protremata,  and  includes 
all  the  living  species  in  the  orders  Atre- 
mata  and  Neotremata. 

In  the  early  stages  of  development  of 
the  spiral  lophophore  there  is  an  agreement 
with  the  early  stagesof  the  families  already 
noticed,  and  the  taxolophus,  trocholophus, 
and  schizolophus  stages  may  be  deter- 
mined— fig.  5a,  6,  c.  The  separation  and 
growth  of  the  spiral  arms  seem  to  be  due  to 
the  widening  or  expansion  of  the  median 

lobe  or  tentacle,  on  each  side  of  which  is  Giottidiaaudaduit~iDrachu*in  l 
the  formative  tissue  for  new  cirri.    This  "»dHc^ithyris    a.  &,  yearly  eu 

lophophore  of  GXoUxaxa  aud/^iar\ 

18  very  apparent  m  the  young  Discinisca  (after  Brooke),  d,  adult  brachial 
described  by  Muller,i*  and  the  Glottidia  giiia(aftor woodward).  e,aduiti 

-  .,      -  ,       T^         1      «  in  Jffcwi«*yri»i>«iaac«a  (after  H«B 

described  by  Brooks.' 

The  brachidium  in  Zygospira  passes  through  a  series  of  cha 
which  have  been  described  in  detail  elsewhere.^  These  metamorpt 
are  of  great  assistance  in  understanding  the  development  and  k 
parative  morphology  of  this  feature  in  other  groups  of  the  Spirifen 
The  earliest  stage  observed  (fig.  6a)  has  the  form  of  a  simple  terebi 
loid  loop,  which,  from  its  resemblance  to  Gentronella,  was  called 


Schizolop 


Spiroloph 


Fia.  5.— Early  stages  of  lophop] 
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ceiitronelliform  stage.  Since  approximately  tliis  form  of  brachidium 
is  also  cbaracteristic  of  the  young  of  recent  terebraluloids,  it  may  be 
taken  in  Zygospira  as  indicative  of  the  trocholophns  stage  of  brachial 
development.  With  this  as  a  starting  point  for  comparison,  the  farther 
correlation  of  the  succeeding  stages  is  very  simple. 

The  first  resorption  of  the  end  of  the  loop  in  Zygospira  produced  a 
8ehizolophus  condition,  and  further  resorption  canied  the  brachidium 
to  a  stage  closely  resembling  Dielasma  (fig.  6b),  The  dielasmatiform 
stage  has  already  been  explained  as  due  to  the  requirements  of  space 
for  the  growth  of  the  coiled  brachia.  !Next,  the  initial  calcification  of 
the  spiral  arms  residted  in  the  extension  of  the  descending  branches 
beyond  the  jugum  (fig.  60),  and,  lastly,  complete  calcification  manifests 
the  spirolophus  structure  and  produced  the  c^tilracteristic  brachidium 
of  the  Spiriferacea. 

The  Atrypidae  and  the  Athyridie  seem  to  stand  to  each  other  in  the 
same  relation  as  the  Terebratel- 
lidae  and  Terebratulidae.  In  the 
firstthe  descending  branches  are 
widely  separated  and  follow  the 
edges  of  the  valves;  in  the  sec- 
ond the  descending  branches  are 
close  together.  This  difference 
in  the  Spiriferacea  produces  the 
converging  cones  of  the  Atryp- 
idse  (fig.  dd)  and  the  diverging 
cones  of  the  Athyridae,  Spirifer- 
idae,  Betziidae  (fig.  6e),  etc. 

It  seems  doubtful  whether  the 
fleshy  portions  of  the  brachia  in 
the  MeristellidsB  and  Athyridae. 
possessed  additional  characters 
expressing  the  complexity  and  elaboration  reached  by  the  jugal  proc- 
esses, even  when  the  lamellae  were  duplicated,  as  in  Koninckina  and 
Kayseria. 

From  the  above  descriptions  and  illustrations  it  appears  that  the 
mode  of  growth  of  the  cirrated  lophophore,  or  brachia,  is  alike  in  the 
larval  stages  of  all  brachiopods.  They  first  develop  tentacles  in  pairs 
on  each  side  of  the  median  line  in  front  of  the  mouth  (taxolophus 
stage),  l^ew  tentacles  are  continually  added  at  the  same  points,  until, 
by  pushing  back  the  older  ones,  they  form  a  complete  circle  about  the 
mouth  (trocholophns  stage),  later  becoming  introverted  in  front  (schizo- 
lophns  stage).  From  this  common  and  simple  structure  all  the  higher 
types  of  brachial  complication  are  developed  through  one  of  two 
methods:  (1)  The  growing  points  of  the  lophophore,  or  points  at 
which  new  tentacles  are  formed,  remain  in  juxtaposition;  or  (2)  they 
separate.     Complexity  in  the  first  is  produced  (a)  by  lobation^  as  in 


Fio.  8.— Metamorphoses  of  brachidinm  of  Zygo- 
spira and  adult  brachidium  of  Rhynchospira.  a,  b,  e, 
d,  metamorphoses  of  brachidium  of  Zygotpira  reeur- 
viroHra,  enl.  (after  Boecher  and  Schuchert).  e,  Bra- 
chidium of  Rhynchotpira  evax  (after  Beecher  and 
Clarke). 
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Megathyris,  Eudesella,  Pterophloios^Thecidea,  etc.  (ptycholophas  type] 
and  {!))  by  looping  (zugolophas)  and  the  growth  of  a  median,  unpaired 
coiled  arm  (plectolophos),  as  in  Magellania,  Terebratoliua,  etc. ;  in  th 
second  (c)  by  the  growth  of  two,  separate,  coiled  extensions  or  arms 
one  on  each  side  of  the  median  line  (spirolophns),  los  in  Lingals 
Crania,  Discinisca,  Bhynchonella,  Leptaena,  Davidsonia,  Spirifer,  Ath] 
ris,  Atrypa,  etc. 
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CHAPTER    V. 

CLiASSIFICATION  OF  THE  BRACHIOPODA. 

HISTORICAL. 

Fabias  Colamna,  in  1616,  and  Martin  Lister,  in  1678.  were  the  first 
to  describe  brachiopods,  calling  them  ConchcB  anomice.  Grundler,  in 
1774,  was,  however,  the  first  to  give  a  good  illustration  of  a  brachiopod 
in  Terebratulinacapiit'Serpentis,  In  1818  Lamarck  recognized  5  genera, 
inclnding  the  opercolate  coral  Galceola.  Other  genera  were  added  by 
8owerby,  Dalman,  and  Defrance,  from  1820  to  1830,  and  in  the  early 
forties  abont  1,500  species  had  been  defined.  In  1849  King  recognized 
49  genera  in  16  families,  and  Bronn,  in  1862,  knew  nearly  2,000  species 
and  51  genera.  At  present  there  are  probably  no  fewer  than  6,000 
species  known  in  321  genera,  groaped  in  31  families,  9  snperfamiles,  4 
orders,  and  2  snperorders. 

Since  1858  the  class  Brachiopoda  has  been  divided  by  nearly  all  sys- 
tematists  into  two  orders,  based  on  the  presence  or  absence  of  articu- 
lating processes.    These  two  divisions  were  recognized  by  Deshayes  as 
early  as  1835,  but  not  until  twenty-three  years  later  were  the  names 
Lyopomata  and  Arthropomata  given  to  them  by  Owen.    These  terms 
have  been  generally  adopted  by  authors,  though  some  prefer  Inarticu- 
lata  and  Articulata  of  Huxley,  or  Bronn's  Ecardines  and  Testicardines. 
Bronn,  in  1862,  and  King,  in  1873,  while  retaining  these  divisions,  con- 
sidered the  presence  or  absence  of  an  anal  opening  more  important 
than  articulation,  and  accordingly  proposed  the  terms  Pleuropygia  and 
Apygia,  and  Trententerata  and  Olistenterata,  respectively.    In  many 
Paleozoic  genera  of  Olistenterata  it  has  been  shown  that  an  anal  open- 
ing was  also  present,  and  therefore  the  absence  or  presence  of  this 
organ  is  not  of  superordinal  value.    Beecher  writes :  ^ 

The  dorsal  beaks  of  Amphigenia,  Athyris,  Cleiothyris,  Atrypa,  and  Rhynchouella 
are  asaally  notched  or  perforate.  The  perforation  comes  from  the  union  of  the  crural 
plates  above  the  floor  of  the  beak  leaving  a  passage  through  to  the  apex.  A  similar 
opening  ocean  between  the  cardinal  processes  in  Strophomena,  Stropheodonta,  and 
allied  genera,  and  the  chilidiom  may  also  be  farrowed,  as  in  Lept€ena  rhi>mhoidali8»  This 
character  is  evidently  in  no  way  connected  with  the  pedicle  opening,  but  points  to 
the  existence,  in  the  early  articulate  genera,  of  an  anal  opening  dorsal  to  the  axial 
line,  as  in  the  recent  Crania.    This  dorsal  foramen  was  described  and  figured  by  King 

^Am.  Joar.  Sci.,  3d  series,  Vol.  XLIV,  1892,  p.  147.  See  also  King,  A  Monograph,  of  the  Permian 
Foesils  of  England,  1850;  and  CEhlert,  Fischer's  Manuel  de  Conohyliologie,  Appendlce,  1887. 
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iu  1850,  Hall  in  I860,  and  by  several  antborsHiuce,  and  has  commonly  been  termed  a 
visreral  foramen.  CEhlert  BUggests  that  it  was  probably  occupied  by  tbo  terminal 
portion  of  the  intestine.  The  persistence  of  the  foramen  seems  to  indicate  an  anal 
opening. 

Hall  and  Clarke  state  :^ 

It  has  become  evident,  from  a  study  of  the  hinge  plate,  that  the  so-called  visceral 
foramen  which  perforates  it,  and  which  is  often  present  in  Athyris,  RenssehT^ria, 
Cryptonella,  etc.,  is  a  remnant  of  this  aperture,  the  remainder  of  tbo  median  open- 
ing having  become  filled  by  a  testaceous  secretion.  There  is  every  reason  to  believe 
that  the  visceral  foramen  was  .actually  traversed  by  the  lower  alimentary  canal,  and 
if  this  were  true,  then  the  deep  and  narrow  median  chamber  bounded  by  the  cmral 
plates  must  also  have  inclosed  the  terminal  portion  of  the  intestine. 

In  1834  Yon  Buch  also  divided  the  class  into  two  sections,  founded  on 
the  mode  of  attachment.  The  first  section  contained  all  brachiopods 
fixed  by  a  pedicle  to  foreign  bodies^  while  the  second  was  restricted  to 
those  forms  in  which  there  is  no  pedicle  at  matnrity,  the  entire  lower 
or  ventral  valve  being  cemented  to  other  objiicts,  as  in  Crania.  The 
first  section  was  again  divided  into  three  groups,  on  the  basis  of  the 
pedicle:  (a)  Pedicle  emerging  from  between  the  valves,  as  in  Lingnia; 
{b)  ventral  valve  perforated  for  the  protrusion  of  the  pedicle;  and  (c) 
uncemented  shells  without  a  ]>edicle  opening.  The  third  group,  how- 
ever, is  identical  with  hj  since  LeptsBna,  Productus,  and  Strophomena, 
genera  referred  to  section  c,  do  possess  a  pedicle  opening.  While  this 
classification  lacks  a  complete  understanding  of  the  features  in  question, 
it  is  remarkable  that  Yon  Buch  nearly  sixty  years  ago,  and  Deslong- 
champs  twenty-eight  years  later,  recognized  some  of  the  principles  upon 
which  the  classification  of  the  Brachiopoda  is  now  established,  viz,  the 
nature  of  the  pedicle  opening. 

Up  to  1846  the  general  external  features  of  brachiopods  served  the 
majority  of  authors  as  the  essential  basis  for  generic  differentiation. 
In  that  year,  however,  King  pointed  out  that  more  fundamental  and 
constant  characters  exist  in  the  interior  of  the  shell,  a  fact  which  soon 
came  to  be  generally  recognized,  mainly  through  the  voluminous 
writings  of  Thomas  Davidson. 

In  1848  Gray,  probably  stimulated  by  King's  paper,  divided  the 
Brachiopoda  into  two  subclasses,  Ancylopoda  and  llelictopoda. 
These  divisions  rest  entirely  on  the  basis  of  the  structure  and  the  pres- 
ence or  absence  of  calcareous  supi)orts.  The  Ancylopoda  are  distin- 
guished in  having  the  "oral  arms  recurved  and  affixed  to  fixed 
appendages  on  the  disk  of  the  ventral  [dorsal]  valve,"  while  in  llelic- 
topoda "they  are  regularly  spirally  twisted  when  at  rest."  The 
brachia,  however,  in  all  recent  species,  are  recurved  and  more  or  less 
spirally  enrolled,  except  in  some  gerontic  forms  of  loopbearing  genera, 
as  Cistella  and  Gwynia.  Therefore  Helictoiwda,  as  far  as  the  brachial 
structure  is  concerned,  will  also  include  the  Ancylopoda.  In  fact, 
to  the  former  Gray  referred  only  the  terebratuloids,  if  Thecidia  is 


» Pftlajontology  of  New  York,  Vol.  VIII,  Part  II,  1895,  p.  334. 
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excluded,  while  the  Ancylopoda  contained  ail  other  brachiopods,  both 
articulate  and  inarticulate  forms.  These  subclasses  are  further 
divided^  on  the  basis  of  the  brachia,  into  four  orders:  Ancylobrachiai 
Gryptobrachia,  Sclerobrachia,  and  Sarcicobrachia.  Of  these  the  first 
only  has  value  as  a  superfamily,  siuce  it  includes  the  ^Hoop-bearing" 
genera,  or  Terebratulacea.  The  other  orders  have  so  heterogeneous  an 
assemblage  of  forms  as  to  be  of  no  permanent  value. 

Beyond  the  introduction  of  new  families,  no  further  attempt  was 
made  by  writers  to  divide  the  Brachiopoda  into  other  orders  than 
Lyopomata  and  Arthropomata  until  1883,  when  Waagen  published  his 
great  work  on  the  fossils  of  this  class  from  the  Salt  Bange  group  of 
India.  He  found  it  ^^ absolutely  necessary"  to  further  divide  the 
Lyopomata  and  Arthropomata  into  seven  suborders.  The  basis  for 
these  suborders  has  no  underlying  principle  of  general  application,  ye^ 
the  majority  of  the  divisions  are  of  permanent  value,  for  each  contains 
an  assemblage  of  characters  not  to  be  found  in  any  of  the  others. 
Waagen's  genealogy  of  the  Arthropomata,  with  Orthis  as  the  proto- 
type, falls  at  once  to  the  ground,  since  the  comprehensive  studies  of 
the  genus  Orthis  by  Hall  and  Clarke  have  shown  that  it  is  questionable 
^'whether  any  of  these  primordial  forms  can  be  included  under  Orthis 
according  to  the  strict  definition  of  the  term  or  even  under  any  of  the 
subdivisions"^  proposed  by  them.  There  are,  however,  a  few  species 
in  the  Upper  Cambrian  which  seem  to  agree  with  such  dalmanellas  as 
0,  BvhcBquata^  but  these  originated  long  after  many  undoubted  Pro- 
tremata  and  Telotremata  had  lived  in  the  Lower  and  Middle  Cambrian. 
Liugula,  on  the  other  hand,  was  usually  regarded  as  the  prototype  of 
all  brachiopods,  but  this  is  also  impossible,  since  a  number  of  inarticu- 
late genera  flourished  for  ages  before  Lingula  was  developed. 

PRINCIPLES   OP  CLASSIFICATION. 

Ko  classification  can  be  natural  and  permanent  unless  based  on  the 
hist/ory  of  the  class  (chronogenesis)  and  the  ontogeny  of  the  individ- 
ual. However,  as  long  as  the  structure  of  the  early  Paleozoic  genera 
of  Brachiopoda  remained  practically  unknown  and  the  ontogeny 
untouched,  nothing  of  a  permanent  nature  could  be  attempted.  In  the 
recent  volumes  by  Hall  and  Clarke  many  of  these  early  genera  are 
clearly  defined,  so  that  their  structures  and  geologic  sequence  are  now 
far  more  accurately  known.  The  ontogenetic  study  of  Paleozoic  species 
was  initiated  in  1891  by  Beecher  and  Clarke,  and  was  continued  by 
Beecher  and  Schuchert.  These  results,  combined  with  those  derived 
from  the  development  of  some  recent  species,  and  published  by  Eova- 
levsky,  Morse,  Shipley,  Brooks,  Beecher,  and  others,  confirm  the  con- 
clusions reached  through  chronogenesis.  Moreover,  the  application  by 
Beecher  of  the  law  of  morphogenesis,  as  defined  by  Hyatt,  and  the 

1  PaliBontology  of  New  York,  Vol.  VUI,  Part  1, 1892,  p.  21%. 
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recoguition  and  establishment  of  certain  primary  characters  have 
resulted  in  the  discovery  of  a  fundamental  structure  of  general  appli- 
cation for  the  classification  of  these  organisms.  It  has  for  its  basis 
the  nature  of  the  pedicle  opening  and  the  stages  of  shell  growth.  On 
these  characters  Beecher  has  divided  the  class  into  four  orders — ^the 
Atremata,  Neotremata,  Protremata,  and  Telotremata.^ 

Hall  and  Clarke^  reject  Beecher's  ordinal  terms  Atremata  and  Neo- 
tremata  for  the  subordinal  names  Mesokaulia  and  Daikaulia  of  Waageu, 
on  the  ground  of  priority,  and  because  the  latter  terms  are  '^  au  admira* 
able  expression  of  the  significance  of  the  pedicle  passage."  If  some  of 
Waagen^s  subordinal  terms  are  elevated  to  ordinal  rank  and  amended 
by  Hall  and  Clarke,  then  these  terms  are  no  longer  Waagen's,  but 
should  be  credited  to  Hall  and  Clarke.  Such  being  the  case,  the  law 
of  priority  demands  the  retention  of  Beecher's  terms,  as  they  do  not 
conflict  with  those  of  Waagen  but  with  the  secondary  definition  and 
rank  accorded  them  by  Hall  and  Clarke. 

On  the  other  hand,  Dall  claims^  that  ^'namesof  higher  rank  than  gen- 
era are  not  subject  to  the  rule  of  strict  priority,  on  account  of  the  mutabil- 
ity of  their  limits."  Again,  if  Waagen's  subordinal  terms  (and  there 
are  seven  of  them)  are  to  be  elevated  to  ordinal  rank — i.  e.,  if  the 
characters  upon  which  they  are  established  are  ordinal  characters- 
then  all  should  be  elevated  alike  in  rank.  Besides  the  two  mentioned 
above.  Hall  and  Clarke  accept  also  Gasteropegmata  andHelicopegmata. 
The  latter,  however,  they  retain  as  suborders,  and  would  do  likewise 
with  Kampylopegmata  if  Gray's  t«rm  Ancylobrachia  of  earlier  date 
did  not  cover  the  same  group  of  brachiopods;  while  Gasteropegmata, 
having  certainly  no  greater  value  than  a  superfamily,  is  elevated  to  an 
order.  Again,  they  accept  Beecher's  Protremata,  when  Waagen's  sub- 
order Aphaneropegmata  could  as  well  be  raised  to  ordinal  rank  and 
adapted  so  as  to  include  the  former,  since  Waagen  based  the  latter 
upon  families  having  the  diagnostic  character  of  the  Protremata, 
namely,  the  well-developed  deltidium.  However,  a  far  more  irax>ortaut 
reason  why  Waagen's  terms  should  not  be  elevated  to  ordinal  rank 
and  made  to  displace  Beecher's  names  is  that  the  latter  clearly  under- 
stood the  value  of  the  different  ordinal  characters  and  defined  them 
excellently,  which  definitions  are  accepted  by  Hall  and  Clarke.  He 
pointed  out  the  most  primitive  shelled  condition  in  the  proteguluni,  and 
found  this  first  shell-growth  stage  in  all  the  important  families  in  the 
class.  He  observed  that  not  the  mere  pedicle  slit  of  the  Daikaulia  is 
the  ordinal  character  for  Feotrem^  ta,  but  the  way  in  which  growth  pro- 
ceeds to  form  this  derived  pedicle  slit  from  the  open  pedicle  notch  of 
primitive  forms.    He  was  the  first  to  interpret  the  true  morphologic 


> Development  of  the  Brachipoda,  Part  I,  Am.  Jour.  Sci.,  dfL  series,  Vol.  XLI,  1891 ;  Part  II,  ibid., 
Vol.  XLIV,  1892. 
*Palfeoiitology  of  New  York,  VoL  VIII,  Part  II,  summary,  1895. 
*  Trans.  Wagner  Free  Institate  of  Science,  Phila.,  Vol.  Ill,  Part  III,  1895,  p.  565,  Bale  xn. 
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meaning  of  the  deltidinm  and  deltidial  plates,  and  subsequently,  from 
the  works  of  others,  chiefly  Kovalevsky,  was  able  to  demonstrate  the 
great  morphologic  significance  of  the  deltidium.  Without  any  injus- 
tice to  the  monumental  work  of  Waagen — ^and  there  is  no  more  careful 
work  on  the  Brachiopoda — it  can  safely  be  asked,  Were  Waagen's 
suborders  based  on  a  fundamental  morphologic  character  of  general 
importance  throughout  or  on  ontogeny?  Mesokaulia  and  Daikaulia 
are  the  only  two  of  the  seven  suborders  having,  as  now  understood, 
the  required  ordinal  characters,  and  these  divisions  were  established 
by  Waagen  on  the  form,  general  expression,  and  the  position  of  the 
pedicle,  and  not  on  the  morphologic  development  of  the  pedicle  open- 
ing. Four  of  the  other  five  suborders  are  based  on  superfamily  and 
the  fifth  on  family  characters.  Five  of  Waagen's  seven  suborders, 
therefore,  are  here  retained  as  superfamilies,  and  practically  in  the 
sense  of  their  author. 

Since  orders  are  established  on  the  nature  of  the  pedicle  opening, 
persistent  interual  characters  of  the  shell  are,  as  a  rule,  used  for 
superfamily  purposes.  Such  are  the  absence  or  preseucc  of  a  spon- 
dylinm  (Strophomenacea  and  Pentameracea,  respectively) ;  the  absence 
or  presence  of  calcareous  brachial  supports,  and  their  nature  (crura 
ooly  in  the  Bhynchonellacea,  loop  in  the  Terebratulacea,  and  spirals  in 
the  Spiriferacea). 

Families  within  the  superfamilies  are  based  upon  a  combination  of 
external  and  internal  generic  characters  common  to  many  genera,  or 
even  to  one  genus.  Such  characters  are:  Outer  form;  nature  and  posi- 
tion of  muscles  (Obolidje,  Lingulidae,  etc.);  internal  plates  (Trimerell- 
idag,  LingulasmatidsB,  Pentamerid^e) ;  peculiarities  of  the  cardinal 
process  (OrthidaB,  Strophomenidae) ;  imperfection  or  perfection  or  per- 
sistent peculiarities  of  ordinal  and  superfamily  characters  (Orthidse, 
Trematidae,  Discinidae,  Siphouotcetidae,  etc.);  simplicity  or  complexity 
of  the  jugum  (Hindellinae,  Diplospirinae,  etc.);  and  occasionally  the 
nature  of  the  shell  structure  (Rhynchospirinae).  When  families  are 
large  it  is  not  rare  to  find  groups  of  genera  having  a  common  origin 
which  have  characters  in  common  but  not  difi*erentiated  sufficiently 
to  introduce  new  characters  of  family  Importance.  In  such  cases  it 
is  advisable  to  divide  the  family  into  subfamilies,  which  facilitates 
systematic  review  and  discussion.  Such  is  the  case  in  the  large  fam- 
ilies Strophomenidae,  Terebratulidae,  Terebratellidae,  Spiriferidae,  and 
Athyridae. 

No  division,  however,  has  any  value  unless  the  group  contains  forms 
of  but  one  phylum.  A  phylum,  or  line  of  descent,  can  not  originate 
twice.  It  happens,  however,  that  the  same  or  nearly  the  same  combi- 
nation of  mature  characters  is  developed  along  different  phyla.  When 
this  occurs  the  ontogeny  will  show  it.  It  is  therefore  not  correct  to 
group  these  different  stocks  as  belonging  to  one  family.    For  instance, 
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the  TrimerellidiB  and  LiDgulasmatidse  have  family  structures  in  com- 
mon and  were  referred  to  the  same  family.  Ontogeny  and  chronogene- 
sis,  however,  show  that  the  former  family  originated  directly  in  the 
ObolidiT^,  while  the  latter  was  not  evolved  from  the  linguloid  phylum 
until  the  Obolidie  had  given  origin  to  the  Liugulellidse  and  the  Lingu- 
lidre.  Again,  the  family  Terebratellida;,  probably  during  early  Mesozoic 
times,  divided,  one  stock  drifting  into  boreal  and  another  into  austral 
regions.  These  two  stocks  agree  in  the  earliest  shelled  condition  and 
at  maturity,  but  between  these  two  stages  of  growth  the  austral  group 
(Magellanin^e)  passes  through  a  series  of  loop  metamorphoses  different 
from  that  through  which  the  boreal  group  (Dallinae)  passes.  Therefore 
it  is  unnatural  to  include  both  in  one  subfamily,  as  was  formerly  done. 
It  was  by  the  application  of  the  above-mentioned  principles  that  the 
writer,  in  1893,  arranged  all  brachiopod  genera  under  the  four  orders 
instituted  by  Beecher.  Since  then  this  subject  has  received  consider- 
able attention,  and  the  many  Cambrian  brachiox>od8  brought  together 
by  Walcott  have  been  examined  as  to  their  generic  structures.  These 
studies  have  led  to  some  changes  in  the  classification  which  follows, 
the  most  important  being  that  the  order  Telotremata  could  not  have 
originated  in  the  PentameriidsB,  since  no  Pentameracea  are  known  in 
the  Cambrian  until  long  after  that  order  had  representation.  The 
divisions  Lyopomata  and  Arthropomata,  introduced  by  Deshayes  and 
Owen,  have  been  abandoned  for  reasons  given  in  previous  pages. 


CLASSIFICATION  AND  SYNONYMY.' 

Class  BRACHIOPO'DA  Cuvier,  1802;  Dumdril,  1 

Spirobranchiophora  Gray,  1821;  Palliobranchtata  Blainville,  1824;  Branchiopoda 
Risso,  1826  (not  Latreille);  BrachiopodidsB  Broderipyl839;  Branch ionopoda  Agassi z, 
1847;  Brachionocephala  Bronn,  1862 ;  SpirobranchiaBronn,  1862;  Branchionobranchia 
Paetel,  1875. 

Bivalved  Molluscoidea  with  inequivalved,  equilateral  shells  attached 
to  extraneous  objects  by  a  posterior  prolongation  of  the  body,  or  pedi- 
cle, (1)  throughout,  (2)  during  a  portion  of  life,  or  (3)  cemented  ventrally. 
Valves  ventral  and  dorsal.  In  composition,  phosphatic  or  calcareous, 
or  both.  Animal  consisting  of  two  pallial  membranes  intimately  re- 
lated to  the  shell.  Within  the  mantle  cavity  at  the  sides  of  the  mouth 
are  inserted  the  two,  more  or  less  long,  oral,  usually  spirally  enrolled, 
cirrated  brachia,  which  are  variously  modified,  and  are  supported  in 
the  two  terminal  superfamilies  by  an  internal  calcareous  skeleton,  or 
brachidium,  attached  to  the  dorsal  valye.  Anus  present  or  absent. 
Central  nervous  system  consisting  of  an  oesophageal  ring,  with  weakly 

>  All  names  in  nmall  type  and  indented  are  synonyniB  of  the  temi  in  larger  tyi>e  ininaediately  pre- 
oedine. 
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developed  braiu  and  iiifracesophageal  ganglioDic  swelliugs.  Blood- 
vascular  system  probably  present,  with  tbe  sinases  developed  into  vas- 
cular dilatations  at  the  back  of  the  stomach  and  elsewhere.  Sexes 
separate.  Exclusively  inhabitants  of  the  sea.  The  class  is  present 
in  the  Lower  Cambrian,  attained  maximum  development  in  the  Silu- 
lian  and  Devonian,  and  is  represented  by  about  140  living  8j[)ecies. 
During  this  time,  probably  upward  of  6,000  fossil  and  recent  species 
have  been  developed,  and  these  are  distributed  in  328  genera,  grouped 
in  31  families,  10  superfamilies,  and  4  orders. 

Order  ATREMATA  Beecher,  1891.» 

Mesokanlia,  or  Lingolacea  (partim)  Waagen,  1885. 

Inarticulate  Brachiopoda  with  the  pedicle  emerging  freely  between 
the  two  valves,  the  opening  being  more  or  less  shared  by  both.  Growth 
taking  place  mainly  around  the  anterior  and  lateral  margins,  never 
inclosing  or  surrouTiding  the  pedicle.  Aperture  unmodified.  Prodel- 
tidium  attached  to  dorsal  valve. 

Superfamily  OBOLACEA  Schuchert,  1896.' 

Bounded  or  semicircular  and  more  or  less  lens-shaped,  thick-shelled, 
primitive  Atremata,  fixed  by  a  short  pedicle  throughout  life  to  extra- 
neous objects. 

1.3  Family  PATBB1NID.E  Schuchert,  1893  (emend.).* 

Obolacea  with  the  dorsal  valve  semicircular  and  the  ventral  sub- 
circular  in  outline.  Posterior  region  more  or  less  closed  by  cardinal 
areas. 


Ipbidea  Billings,  1872. 

Paterina  Beecher,  1891. 


Volborthia  von  Moller,  1873. 


2.  Family  OBQLID^  King,  1846. 

ObolinjB  Gill,  1871. 

Thick-shelled  Obolacea  of  nearly  circular  or  ovoid  outline,  biconvex, 
asually  smooth,  with  rudimentary  cardinal  areas  traversed  by  shallow 


'  Since  in  this  cIa»i»ification  no  superordinal  terms  are  for  the  present  adopted,  it  will  be  well  to  give 
here  all  snch  terms  used  by  aatbors  and  others  which  are  of  lower  rank  and  not  readily  referred  as 
synonyms  to  their  proper  plaoes : 

Ancylobrachia  Ancylopoda.  Helictopoda,  Saroicobrachia  Gray,  1848;  Lyopomata  and  Arthropo- 
nista  Owen.  1858;  Pleuropygia,  Sarcicobranchiona,  Sclerobranchiona  Bronn,  1862;  Articnlata  and 
Insrticalata  Huxley,  1864;  Clistenterata  and  Tretenterata  King,  1873. 

'Text  book  of  Paleontology,  by  Zittel  and  Sastman,  1896,  p.  306.    Also  see  page  78  of  this  bulletin. 

'The  numbers  and  letters  before  a  family  or  subfamily  term  indicate  the  phyletic  relations  which 
these  hare  to  one  another  within  a  saperfamily.  The  phylogeny  of  the  families,  howerer,  is  more 
clearly  represented  in  the  diagram  on  PI.  I,  facing  p.  134. 

*  Recent  discoveries  have  shown  that  Iphidea  has  no  pedicle  opening,  and  should  include  forms 
referred  to  Paterina.  Therefore  this  family  is  of  doubtful  value,  and  is  provisionally  retained  for  the 
reception  of  genera  more  primitive  in  strHctnre  than  those  of  the  Obolidae. 
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pedicle  grooves.    Muscular  scars  distinct,  consisting  of  two  paii*s  of 
adductors  and  three  of  sliders,  or  adjusters. 


Acritis  Volborth,  1869. 
Schmidtia  Volborth,  1869  (notBals- 

Criv.,  1863). 
Thysanotos  Mickwitz,  1896. 
Leptembolon  Mickwitz,  1896. 


Obolella  BiUings,  1861. 

DiceUomoa  HaU,  1871. 

Elkania  Ford,  1886. 

BiUingsia  Ford,  1886. 

Neobolus  Waagen,  1885. 
Botsfordia  Matthew,  1893. 
fSpondylobolus  McCoy,  1852. 
Obolus  Eichwald,  1829. 

Ungula  Pander,  1830. 
Ungulites  Bronn,  1848. 
Aulontreta  Kntorga,  1848. 
Euobolus  Mickwitz,  1896. 


3.  Famfly  TRIMERELLID^  Davidson  and  King,  1874. 

Large,  thick-shelled,  inequivalved  Obolacea,  with  the  ventral  cardi- 
nal area  usually  very  prominent,  triangular,  and  transversely  striated. 
Adjusters  and  anterior  adductor  muscles  elevated  upon  solid  or  deeply 
excavated  platforms,  or  spondylia. 


TLakmina  (Ehlert,  1887. 

Davidsonella  Waageu,  1885  (not  Hu- 
nicr-ClialmaS;  1880). 

Lingulobolus  Matthew,  1896. 
Sphierobolus  Matthew,  1896. 
Dinobolus  Hall,  1871. 

Conradia  HaU,  MS.,  1862. 
Obolellina  BiUiDgs,  1871. 
Uugnlites  Qiien8t<edt,  1871(not  BronO; 

1848). 


Moiiomorella  Billings,  1871. 
Trimerella  Billings,  1862. 

Gotlandia  Dall,  1870. 

Bhinobolus  Hall,  1874. 


Snperfamily  LINGULACEA  Waagen,  1885  (restricted).' 

Elongate,  thin-shelled,  burrowing,  derived  Atremata,  with  a  more  or 
less  long,  worm-like,  tubular,  flexible  pedicle. 

1.  Family  LINGULELLID^  Schuchert,  1893. 

Spatulate,  inequivalved  Lingulacea,  structurally  intermediate  between 
the  Obolidae  and  Lingulidse. 


Lingulella  Salter,  1866. 
Lingulepis  Hall,  1863. 
Leptobolus  Hall,  1871. 


fPaterula  Barrande,  1879. 

Cyclufl  Barrande,  1879. 

TMickwitzia  Schmidt,  1888. 


*  Waagon's  term  Mesokaalia,  or  Lingalacea,  is  liased  apon  the  families  ObolidiD,  Trimerellida>,  and 
Lingulidfc.  Since  this  term  has  valae,  and  to  avoid  proiwsing  another,  Lingulacea  is  here  restricted 
to  the  latter  family  and  two  others  recently  proposed.  Waagen  in  using  this  term  gave  a  dual  series ; 
the  second  one  is  here  adopted  to  conform  in  euphony  idth  other  superfamily  terms. 
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2.  Family  LINGULID^  Gray,  1840. 

Lingolidas  Gill,  1871. 

Attenuate,  subquadrate  or  spatolate,  almost  equivalved  Lingnlacea, 
derived  through  LingulellidsB,  with  a  more  or  less  long,  tabular,  flexible 
pedicle.  Muscles  highly  differentiated  and  consisting  of  six  pairs,  two 
of  adductors,  and  four  of  sliders,  or  adjustors. 


Lingula  Bruguiere,  1792. 

Pharetra  Bolton,  1798. 
Lingulariiis  Dumdril,  1806. 

Glossina  PhiUips,  1848. 


Dignomia  Hall,  1871. 
Glottidia  Dall,  1870. 
Barroisella  Hall  and  Clarke,  1892. 
Tomasina  Hall  and  Clarke,  1892. 


3.  Family  LINGULASMATIDiB  Winchell  and  Schuchert,  1893. 
Platform-bearing  Lingulacea  derived  through  LingulidsB. 


Liugulops  Hall,  1871. 


Lingulasma  Ulrich,  1889. 

Lingalelasma  Miller,  1889. 


Order  TELOTREMATA  Beecher,  1891. 

Sclerobrachia  Gray,  1848;  Kampylopegmata  (partlm)  Waagen,  1883;  Pegmatobran- 

chiata  (partim)  Neumayr,  1883. 

Articulate  Brachioi>oda,  with  the  pedicle  opening  shared  by  both 
valves  in  nepiouic  and  early  neanic  stages,  usually  confined  to  one 
valve  in  later  stages,  and  becoming  more  or  less  modified  by  deltidial 
plates  in  ephebic  stages.  Brachia  supported  by  calcareous  crura, 
loops,  or  spiralia.    Prodeltidium  absent. 


Superfamily  EHTHCHOHELLACEA  Schuchert,  1896.> 

Rostracea  Schnchert,  1893;  Ancistropegmata  (partim)  Zittel,  1895. 

Hostrate,  primitive  Telotremata,  with  or  without  crura. 

1.  Family  PBOTORHYNCHID^  Schuchert,  1896.» 
Primitive  Ehynchouellacea,  without  deltidial  plates  or  crura. 
Protorhyncha  Hall  and  Clarke,  1893. 

2.  Family  BHYNCHONELLID.E  Gray,  1848. 

Hypotbyridsc  (partim)  King,  1850;  Khynchonellinw  Gill,  1871;  Waagen,  1883. 

Bhynchonellacea  with  more  or  less  long  crura. 


>  Text-book  of  Paleontology,  by  Zittel  and  Eastman,  18M,  p.  ^22. 
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Orthorhynchula  Mali  and  Clarke, 

1893. 
Eliyncbotrema  Hall,  1860. 

StenocbiBmaConratl,  1839;  Hallyl867. 

Rhyncbotreta  Hall,  1879. 
CamarotxBcbia  Hall   and  Clarke, 
1893. 

Plethorhynchiis    Hall    and    Clarke, 
1893. 

Leiorhyncbus  Hall,  1860. 
Wilsonia  Kayser,  1871. 

Uncinulina  Bayle,  1878. 

Uncinulus  Bayle,  1878. 
Hypothyris  King,  1846  (not  Pbil- 

Ups,  1841). 
Pugnax  Hall  and  Clarke,  1893. 
Eatonia  Hall,  1857. 
Cyclorbina  Hall  and  Clarke,  1893. 
Rbycbopora  King,  1856. 

Rhynchoporina  (Ehlert,  1887. 


Terebratnloidea  Waagen,  1883. 
Khyncbonella  Fisherde  Waldbeim, 
1809. 

OxyrbynchuB  Llhwyd,  1699  (not  Aris- 
totle). 
Rbyngonella  Bronu,  1849. 
Bicomes  Quenstedt,  1851. 
Rhynchonellopsis  Bose,  1894. 

Halorella  Bittner,  1890. 
Austriella  Bittner,  1890. 
Norella  Bittner,  1890. 
Peregrinella  GSblert,  1887. 
Ebyncbonellina  Gemiuelaro,  1871. 
Dimerella  Zittel,  1870. 
Acantbotbyris  d'Orbiguy,  1850. 
Hemitbyris  d'Orbigny,  1847. 
Frieleia  Dall,  1895. 
Cryptoi>ora  Jeffreys,  1869. 

Atretia  JeffreyB,  1876. 
Neatretia  CEhlert,  1891. 


Superfamily  TEREBEATXTLACEA  Waagen,  1883  (restricted).^ 

Aucylopoda,  Cryptubrachia,  and  Ancylobracbia  (partim)  Gray,  1848;  Kampylopeg- 

mata  Waagen,  1883;  Ancylopegmata  Zittel,  1895. 

Derived  Telotremata  witb  tbe  bracbia  supported  by  calcareous, 
primitive,  or  metainorpbosed  loops. 

Section  A.  TEBEBRATULA. 

Terebratulacea  witb  tbe  loops  uusupi)orted  by  a  median  dorsal 
septum  at  any  stage  of  growtb.  Bracbial  cirri  directed  outward  in 
larval  stages. 


1.  Family  CENTRONELLID.^  Hall  and  Clarke,  1895.^ 

Centronelliu»s  Waagen,  1882;  Beeclier,  1893;  RenB8elairida>  Hall  and  Clarke,  1895. 

Terebratulas  witb  tbe  loop  developing  direct  and  composed  of  two 
descending  lamellae,  uniting  in  tbe  median  line  and  forming  a  broad, 
arcbed  plate. 


>  Terebratulacea  Waagen  is  URe<l  here  in  preference  to  Ancylobracbia  Gray,  in  violation  of  the  law 
of  priority,  for  tlio  aako  of  euphony. 

> Since  Beecher's  "Revision  of  the  families  of  loop-bearing  Brachiopoda"  (Trans.  Conn.  Acad., 
Vol.  IX,  1893),  it  has  been  shown  by  Beecher  and  Schuchert  (Proc.  Biol.  Soc.  Washington,  Vol.  VIII, 
1893)  that  the  loop  in  the  family  Terebratulida),  as  limited  in  the  former  paper,  does  in  part  pass 
through  a  short  Rcries  of  metamorphoses.  This  necessitates  the  removal  of  CentroneUinee  from  the 
family  Terebratulidte,  since  its  loops  remain  essentially  withoat  change  thronghout  growth. 
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Rensseheria  Hall,  1859. 
Beachia  Hall  and  Clarke,  1893. 
Newberria  Hall,  1891. 

Rensselandia  Hall,  1867. 

Oriskania  Hall  and  Clarke,  1893. 
Trigeria  (Bayle,  1876?)  Hall  and 

Clarke,  1893. 
fScapliiocoelia  Whitfield,  1891. 
Centronella  Billings,  1859. 

Cryptonella  Hall,  1868  (not  1861  and 
1867). 


Chascothyris  Holzapfel,  1895. 
Selenella  Hall  and  Clarke,  1893. 
Bomiugerina    Hall     and    Clarke, 

1893. 
Javavella  Bittner,  1888. 
Javavellina  Bittner,  1896. 
Nncleatnla    (Zngmayer)    Bittner, 

1890. 
Dinarella  Bittner,  1892. 
fLlssoplenra  Whitfield,  1896. 


2.  Family  TEREBBATULID^  Gray,  1840. 

Terebratnlas  developing  originally  a  Centronella-like  loop,  and  thence 
by  a  short  series  of  metamorphoses  resulting  at  maturity  in  a  free  loop 
of  varying  form. 

Subfamily  Steingoobphalin^  Dall,  1870. 

Strinirocephalidie  King,  1860;  DavidBony  1853. 

Terebratulidfp  with  a  <Mong  loop,  following  the  margin  of  the  dorsal 
valve,  not  recurved  in  front.  Probably  no  median  coiled  arm" 
(Beecher).^ 

Stringocephalus  Defrance,  1827. 

2a.  Subfamily  Megaxantebin^  Waagen,  1882. 

Terebratulidse  with  a  long  loop  having  ascending  branches. 


Megalauteris  (Ehlert,  1887. 

Megan tcris  Sness,  1855. 

tCryptacanthia   White   and 
John,  1868. 


St. 


Cryptonella  Hall  (1861  ?),  1867. 
Harttina  Hall  and  Clarke,  1893. 


2a*.  Subfamily  TEBEBEATUiiiN^  Dall,  1870. 

TerebratulidsB  with  a  short  loop.    '^A  median  unpaired  coiled  arm 
exists  in  recent  genera"  (Beecher). 


Eunella  Hall  and  Clarke,  1893. 
CransBua  Hall  and  Clarke,  1893. 
Dielasma  King,  1859. 

EpithyriB  Kinjc»  1850  (not  PhiHips, 

1841). 
Seminnla  McCoy,  1855  (not  1844). 


Dielasmina  Waagen,  1882. 
Notothyris  Waagen,  1882. 
Zugmeyeiia  Waagen,  1882. 
Dictyothyris  Douvill^,  1880. 
Glossothyris  Douvill^,  1880. 
Pygope  Link,  1830. 


'Tbe  ontogenetic  history  of  Stringooephalas  is  not  known.  Its  mature  loop,  however,  is  so 
different  from  that  of  the  Centronellidie  that  it  appears  probable  that  this  appendage  passed  through 
a  short  series  of  cbangea,  and  therefore  the  reference  of  this  sabfkmily  to  the  TQTei\nalu\V\w. 
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Beecheria  Hall  and  Clarke,  1893. 
Hemiptychina  Waagen,  1882. 
Bhiietina  Waagen,  1882. 
Terebratula  Klein,  1753. 

Terebratnla  LUiwyd,  1699. 
Sacculas  Llhwyd,  1699. 
Lampas  MeuscheD,  1787. 
Terebratnlarins  Duni^ril,  180G. 
Nucleata  QiTeustedt,  1871. 
Musculua  Qoenstedt,  1871  (not  Klein, 

1753). 
Diphyites  Schroter,  1799. 
Pugite-s  de  Hann,  1833. 
Antinomia  Catullo,  1850. 


Propygope  Bittner,  1890. 
Liothyrina  (Ehlert,  1887. 

EpitUyris  Deslongchamps,  1862  (not 

King,  1848). 
Gryphns  Megerle,  1811  (not  Briason, 

1760). 
Liothyris  DonviU6, 1880  (not  Conrad, 

1875). 

Terebratiiliua  d'Crbigny,  1847. 
?Discaliua  Deslongchamps,  1884. 


2a^.  Subfamily  Discoliin^  Beecber,  1893. 

Discoliidte  Fischer  and  CEhlert,  1892. 

Terebratalidee  with  the  ^4oop  short  and  continnous  with  the  cirrated 
edge  of  the  lophophore.    No  coiled  median  arm"  (Beecher). 

Diseolia  Fischer  and  CEhlert,  1890.  '  ?Agulhasia  King,  1871. 
Eacalathis   Fischer  and   CEhlert, 
1890.  ! 

Section  B.  TEREBRATELLA. 

Terebratulacea  with  the  loop  supported  by  a  median  dorsal  septum 
throughout  life,  or  only  in  the  younger  stages.  Brachial  cirri  directed 
inward  during  larval  stages.  This  section  has  two  phyla  having  a  com- 
mon origin  now  geographically  separated  in  two  provinces,  one  austral, 
the  other  boreal. 


1.  Family  TEBBBEATELLID^  King,  1850  (emend  Beecher,  1893). 

Waldheimidie  DouviU^,  1880;  Waldheimiinie  Waagen,  1882. 

Terebratulacea  with  the  "loop  in  the  higher  genera  composed  of  two 
primary  and  two  secondary  lamell(B,  passing  through  a  series  of  distinct 
metamorphoses  while  attached  to  a  dorsal  septum"  (Beecher). 


1.  Subfamily  Tbopidoleptiin^  Schuchert,  1896. ' 

Terebratellida?  with  the  loop  consisting  of  two  slender  descending 
branches,  uniting  with  a  high,  vertical  septum.  Apparently  the 
ancestral  stock  for  the  Terebratellidse. 

Tropidoleptus  Hall,  1859. 


>  Text-book  of  Paleontology,  by  Zitt«l  and  Easimau,  1896,  p.  330. 
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la.  Subfamily  MEGATHYEiNiE  Dall,  1870  (emend  Beecher,  1893). 

Argiopidie  Kiug,  1850 ;  MegathyridjB  (Ehlert,  1887 ;  Argioxnda)  Davidson,  1884 ;  Argi- 

opinsB  Davidson,  1887. 

Terebratellidse  in  which  the  ^^  loop  is  composed  of  descending  branches 
only,  passing  in  the  highest  genus  through  stages  correlative  with 
Gwynia,  Cistella,  and  Megathyris.  The  lower  genera  do  not  complete 
the  series"  (Beecher).  The  original  stock  for  the  two  following  sub- 
families : 


Megathyris  d'Orbigny,  1847. 

Argiope   DeslongchampS;   1842   (not 
Savigny  and  Audouin,  1827). 

Zellania  Moore,  1854. 


Gwynia  King,  1869. 
Gistella  Gray,  1850. 


la*.  Subfamily  Dallin^  Beecher,  1893.' 

PlaticUinffi  DaU,  1870. 

Terebratellidae  with  the  ^^  loop  composed  of  descending  and  ascend- 
iug  lamelise,  x)assing  in  the  highest  genera  through  metamorphoses 
comparable  to.  the  adult  structure  of  Platidia,  Ismenia,  Muhlfeldtia, 
Terebratalia,  and  Dallina.  The  lower  genera,  therefore,  do  not  pro- 
gress to  the  final  stages''  (Beecher).  Becent  genera  restricted  to 
boreal  seas. 


Dallina  Beecher,  1893. 
Macandrevia  King,  1859. 
Terebratalia  Beecher,  1893. 
Lacqueus  Dall,  1870. 

Frenula  Dall,  1871. 

Frennlina  Dall,  1895. 
Miihlfeldtia  Bayle,  1880. 

Megerlia  King,  1850  (not  Robineau 
Deavoidy,  1830). 

Platidia  Costa,  1852. 

Morrisia  Davidson,  1852. 

Ismenia    King,  1850    (not    Dall, 

1871). 
Eingena  Davidson,  1852. 

Kingia  Sclioenbach,  1867. 

Trigonosemus  Koenig,  1825. 

Fissurirostra  d'Orbigny,  1847. 
Fitisirostra  d'Orbigny,  1847. 
Delthyridea  King,  1850. 

Lyra  Cumberland,  1810. 

Terebrirostra  d'Orbigny,  1847. 


Eudesia  King,  1850. 

Orthotoma  Qaenstedt,  1871. 
Trigonella  Quenstodt,  1871. 
FlabeUothyris  Dealongchamps,  1884. 

Zeilleria  Bayle,  1878. 
Fimbriothyris        Deslongchamps, 

1884. 
Microthjrris  Deslongchamps,  1884. 

Omitbella  DeslongchampS;  1884. 

Aulacothyris  Douvill^,  1880. 
Camerothyris  Bittner,  1890. 
Epicyrta  Deslongchamps,  1884. 
Cincta  Quenstedt,  1871. 
Antiptychina  Zittel,  1883. 
Plesiothyris  Douvill6, 1880. 
fHynniphoria  Suess,  1858. 
!Cruratula  Bittner,  1890. 
fOrthoidea  Friren,  1875. 


>  Since  many  of  the  fossil  genera  liere  referred  to  this  family  have  not  been  studied  in  the  light  of 
Beecher's  and  (Ehlert's  recent  researches,  it  is  not  known  that  all  belong  to  this  boreal  stock. 
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la^  Subfamily  MAGELLANiNiB  Beecher,  1893. 

Waldheimidfls  (partim)  Doavill^,  1880;  TerebratelliDue  and  Magasinse  Davidson, 
1887;  Ma;;asid8B  (partioi)  d'Orbigny,  1847;  King,  1850;  Rhyucboridm  (partim) 
King,  1850;  MUhlfeldtiu:e  (Ehlert,  1887;  KrauBsininio  Dall,  1870;  Kraiissids 
Davidson,  1870. 

Terebratellidte  with  the  "  loop  composed  of  descending  and  ascend- 
ing branches,  passing  in  the  higher  genera  through  metamorphoses 
comparable  to  the  adult  structure  of  Bouchardia,  Magas,  Magasella, 
Terebratella,  and  Magellania.  The  lower  genera  become  adult  before 
reaching  the  terminal  stages  "  (Beecher).  Eecent  genera  are  irestri<  ted 
to  austral  seas. 


Magellania  Bayle,  1880. 

Waldheimia  King,  18o0  (not  BruUe, 

1846). 
Neothyris  DouviUc?,  1880. 

Terebratella  d'Orbigny  1847. 

Delthyris  Menke,  1830  (not  Dalman, 

1828). 
Ismenia  King,  1850  (not  DaU,  1870). 
Waltonia  Davidson,  1850. 

Magasdlla  Dall,  1870. 
Ehynchoriua  CEhlert,  1887. 


Magas  Sowerby,  181G. 
Megerlina  Deslongchamps,  1884. 
Bouchardia  Davidson,  1849. 

Pachyrhynchos  King,  1850. 

Kraussina  Davidson,  1859. 

KrauBsia  Davidson,  1852  ( not  Dana, 
1852). 

Ccenothyris  Douvill^,  1880. 
Mannia  Dewalque,  1874. 
?  Bhynchora  Dalman,  1828. 


Superfamily  SPIBIFEEACEA  Waagen,  1883. 

Helicopegmata  Waagen,  1883. 

Telotremata  with  the  adult  brachia  supported  by  calcareous  spiral 
lamella;  or  spiralia. 

1.  Family  ATRYPID^  Gill,  1871. 

Atrypidffi  Dall,  1877. 

Spiriferacea  with  the  crura  directly  continuous  with  the  primary 
lamella?,  which  diverge  widely  and  have  the  spiral  cones  between  them. 
Jugum  simple,  complete  or  incomplete. 

la.  Subfamily  Zygospirin^  Waagen,  1883. 

Anazygidje  Davidson,  1884;  Zygospirid»  Hall  and  Clarke,  1895. 

Atrypidte  with  a  simple  jugum  either  posteriorly  or  anteriorly 
directed.    Spiralia  with  their  apices  toward  the  median  dorsal  region. 

Catazyga  Hall  and  Clarke,  1893. 


Zygospira  Hall,  1862. 

Stenocisina  Hall,  1864  (not  Conrad, 

1839;  Hall,  1867). 
Auazyga  Davidson,  1882. 
Orthonoma^a  Hall,  1858. 
Hallina   Wiuchell    and    Schuchert, 

1892. 
Protozyga  Hall  and  Clarke,  1893. 


Atrypina  Hall  and  Clarke,  1893. 
Glassia  Davidson,  1882. 
fClintonellaHall  and  Clarke,  1893. 
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Subfamily  Dayinje  Waagen,  18S3. 

Atrypidae  with  the  juguni  drawD  out  posteriorly  into  a  simple  short 
process.    Spiralia  laterally  directed. 

Dayia  Davidson,  1882. 

la*.  Subfamily  AtrypiNvE  Waagen,  1883. 

AtrypidiB  with  the  juguni  situated  extremely  posterior,  complete  in 
young  stages,  but  at  maturity  discontinuous.  Spiralia  dorso-medially 
directed. 

Atrypa  Dalmau,  1828. 

Cleiothyris  Phillips,  1841  (not  King, 

1830). 
Spirigerina  d'Orbigny,  1874. 


Gmenewaldtia      Tschernyschew, 

1885. 
fKarpinskyaTschernyschew,  1885. 


2.  Family  SPIRIPBRIDuE  King,  1846  (emend  Davidson). 

Martiniinie  and  ReticulariiniB  Waagen,  1883;  Spiriferinidtt)  Davidson,  1884. 

Spiriferacea  with  the  crura  directly  continuous  witli  the  bases  of  the 
primary  lamellae,  which  are  situated  between  the  laterally  directed 
spiralia.    Jugum  simple,  complete  or  incomplete. 

2a.  Subfamily  SUE^SIIN^  Waagen,  1883. 

Spiriferidii^  with  the  jugum  continuous  and  more  or  less  V-shaped. 
Shell  structure  punctate. 


Cyrtina  Davidson,  1858. 
Theocyrtella  Bittner,  1892. 

Oyrtotheca  Bittner,  1890  (not  Salter). 


Spiriferina  d'Orbigny,  1847. 
Suessia  Dcslongchamps,  1854. 


Subfamily  Uncitinje  Waagen,  1883. 

Spiriferidae  ( !)  with  the  jugum  as  in  Suessiinse.  Just  within  the 
posterior  margin  of  the  dorsal  valve  are  x>ouch-like  plates.  Deltidial 
plates  united,  deeply  concave.    Subfamily  anomalous. 

Uncites  Defrance,  1825.  |  fUncinella  Waagen,  18^3. 

2b.  Subfamily  Tbigonotretin^  Schuchert,  1893. 

13elthyriniK  (partim)  Waagen,  1883. 

Spiriferidae  with  the  jugum  at  maturity  discontinuous,  represented 
by  two  short  jugal  processes,  one  attached  to  each  primary  lamella. 

fCyclospira  Hall  and  Clarke,  1893.  '  Syringothyris  Winchell,  1863. 

Spirifer  Sowerby,  1816.  i  Spinfer  Meek  and  Hayden,  1864. 

Choristi tea  Fisher  deWaldheim,  1825.    Delthyris  Dalman,  1828. 
TrigonotretaKoeuig,  1825;  Meekaud    Martinia  McGoy,  1844. 

Martiuiopsis  Waagen^  1883. 
Mentzelia  Quenstedt,  1871 . 


Hayden,  1864. 
Spiriferns  Blainville,  1827. 
Spirifera  J.  de  C.  Sowerby,  1835. 
Brachythyris  McCoy,  1844. 
Fnsella  McCoy,  1844. 
Hysterolithns  Quenstedt,  1871. 


AmbocoBlia  Hall,  1860. 
Reticularia  McOoy,  1844. 
Yerneuilia  Hall  and  C\aT\Le.,  \%^?>. 


Cyrtia  Dalman,  1828.  /  f  Metaplasia  Hall  and  Olat^L^  A^^*^- 


128 


SYNOPSIS   OP  AMERICAN   FOSSIL   BBACHIOFODA.         [buix.87. 


3.  Family  ATHYRIDiB  PhiUips,  1841. 

Nncleospiridie  Davidson,  1882;  KoninokinidsB  Davidaon,  1853. 

Spiriferacea  with  the  bases  of  the  primary  lamellae  situated  between 
the  spiralia,  and  sharply  recurved  dorsally  at  their  junction  with  the 
crurn.  Spiralia  more  or  less  laterally  directed.  Jngum  complete, 
V-shaped,  with  the  apex  drawn  out  into  a  simple,  bifurcated,  or  other- 
wise modified  process. 

3a.  Subfamily  Rhynchospibin^  Schuchert,  1894. 

RetziinsB  Waagen,  1883 ;  Retziidse  and  Rhynchospirido)  Hall  and  Clarke,  1895. 

AthyridsB  with  the  single  process  of  the  jugum  commonly  recurved, 
but  sometimes  bifurcated.    Shell  structure  distinctly  punctate. 


Homoeospira  Hall  and  Clarke,  1893. 
Bhynchospira  Hall,  1859. 
Ptychospira  Hall  and  Clarke,  1893. 
Eumetria  HaU,  1864. 
Trematospira  Hall,  1857. 


Parazyga  Hall  and  Clarke,  1893. 
Acambona  White,  1862. 
Hustedia  Hall  and  Clarke,  1893. 
Betzia  King,  1850. 

Trigeria  Bayle,  1878. 


3».  Subfamily  Hindbllinjs  Schuchert,  1894. 

CoBloBpiridaB  and  Nncleospiridie  Hall  and  Clarke,  1895. 

AthyridsB  in  which  the  jugum  has  a  single  process  which  may  be  sim- 
ple, or  it  articulates  in  a  ventral  septal  socket,  and  sometimes  (rarely) 
is  sharply  recurved  terminally.    Shell  stracture  impunctate. 

Hindella  Davidson,  1882.  |  Anoplotheca  Sandberger,  1856. 

Whitfleldella  Hall  and  Clarke,  Bifida  Davidson,  1882. 


1893. 

Meristina  Davidson,  1882  (not  Hall, 
1867). 

Nucleospira  Hall,  1858. 
Hyattella  Hall  and  Clarke,  1893. 


Coelospira  Hall,  1863. 

Leptoccelia  Hall,  1857, 1859. 

Vitulina  Hall,  1860. 
fAnabia  Clarke,  1893. 


3^  Subfamily  Athybin^  Waagen,  1883. 

AthyridiB  in  which  the  single  process  of  the  jugum  bifurcates.  The 
branches  may  or  may  not  terminate  between  the  first  and  second 
volutions  of  the  spiralia. 


Meristina  Hall,  1867. 

Athyris  Davidson,  1853  (not  McCoy, 

1844). 
Whitfieldia  Davidson,  1882. 

Glassina  Hall  and  Clarke,  1893. 
Athyris  McCoy,  1844. 

Splrigera  d'Orbigny,  1847. 
Euthyris  Qnenstedt,  1871. 

Actinoconchus  McCoy,  1844. 
Tojynifer  Hall  and  Clarke,  1895. 


Cleiothyris  King,  1840  (not'  Phil- 

lips,  1841). 
Seminula  McCoy,  1844. 
Spirigerella  Waagen,  1883. 
Anomactinella  Bittner,  1890. 
Pomatospirella  Bittner,  1892. 
Amphitomella  Bittner,  1890. 
Tetractinella  Bittner,  1890. 

Plicigera  Bittner,  1890. 

Pentactinella  Bittner,  1890. 
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3\  Subfamily  Diplospibinjs  Schucbert,  1894. 

AtbyridfiD  (partim)  Hall  and  Clarke,  1895. 

Atbyridse  witb  tbe  jugal  bifiircations  very  long,  lying  between  tbe 
volntions  of  tbe  spiralia,  and  continuing  witb  tbese  to  tbeir  outer  ends. 
Sometimes  tbere  is  an  additional  jugal  process  wbicb  articulates  witb 
tbe  ventral  valve,  or  recurves  and  joins  tbe  jugum. 


Kayseria  Davidson,  1882. 
Diplospirella  Bittner,  1890. 
Earactinella  Bittner,  1890. 


Pexidella  Bittner,  1890. 
Anisactinella  Bittner,  1890. 
f  Didymospira  Salomon. 


3^*.  Subfamily  Koninkininje  Waagen,  1883. 

Koninckinidfe  DavidBon,  1853;  Amphicliuina)  Waagen,  1883;  DiploepidsB  and 

DiplospiridflB  Monier-Chalmas,  1880. 

Atbyridee  witb  jugum  and  spiralia  essentially  as  in  DiplospiridsB. 
The  spiralia  in  Koniuckiniute,  bowever,  are  not  laterally  directed  as  iti 
the  former  group,  but  point  ventrally,  tbis  being  due  to  tbe  concave 
form  of  tbe  dorsal  sbell. 


Koninckina  Suess,  1853. 
Amphicliua  Lanbe,  1865. 
Koniuckella  M.-Obalmas,  1880. 


Koninckodonta  Bittner,  1893. 
tTbecospira  Zugmeyer,  1880. 
tAmpbiclinodonta  Bittner,  1890. 


3^.  Subfamily  Mebistelliw.*:  Waagen,  1883. 

MeristeUidsB  Hall  and  Clarke,  1895. 

AthyridaB  in  wbicb  tbe  jugal  bifurcations  do  not  enter  tbe  spiralia, 
but  recurve  and  join  near  tbeir  origin. 


Meristella  Hall,  1860. 
Gbarionella  Billings,  1861. 
f Pentagonia  Oozzens,  1846. 

GonioccBlia  Hall,  1861. 

Dicamara  Hall  and  Clarke,  1893. 


Merista  Suess,  1851. 

Camarium  Hall,  1859. 

Dioristella  Bittner,  1890. 
tCamarospira  Hall  and  Clarke, 
1893. 


Order  NEOTREMATA  Beecber,  1891. 

Circular  or  oval,  more  or  less  cone-shaped,  inarticulate  Bracbiopoda, 
witb  tbe  pedicle  opening  restricted  tbrougbout  life  to  tbe  ventral  valve. 
Pedicle  aperture  modified  by  a  deltidium  or  listrium.  Prodeltidium 
attacbed  to  tbe  ventral  valve. 

Superfamily  ACBOTBETACEA  Scbucbert,  1896.> 

Daikanlia  (partim)  Waagen,  1885;  Diacanlia  Hall  and  Clarke,  1895. 

Neotremata  witb  pbospbatic  sbells  and  a  more  or  less  well-developed 
pseudodeltidium.    Dorsal  protegulum  marginal. 


1  Text-book  of  Paleontology,  by  Zittel  and  Eastman,  1896,  p.  Zf», 

Bull.  87 9 
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1.  Family  ACROTRBTID^E  Sclmchert,  1803. 
Acrotretacea  with  the  pedicle  opening  posterior  to  the  protegnlnm. 


Acrothele  Linnarsson,  1876. 
Linnarssonia  Walcott,  1885. 
Discinop^is   (Matthew)    Hall  and 

Clarke,  1892. 
Acrotreta  Kutorga,  1848. 


Oonotreta  Walcott,  1889. 
YMesotreta  Kutorga,  1848. 
tOrbicella  d'Orbigny,  1849. 

Keyscrlingia  Pander,  1861. 

YHehnersenia  Pander,  1801. 


2.  Family  SIPHONOTRETII)^  Katorga,  1848. 

Acrotretacea  with  the  pedicle  opening  passing  by  resorption  anteri 
orly  through  the  proteguluni  and  the  umbo  of  the  shell. 


Yorkia  Walcott,  1897. 
Trematobolus  Matthew,  1893. 
Siphonotreta  de  Verneuil,  1845. 


Protosiphon  Matthew,  1897 
Schizambon  Walcott,  1884. 

Schizamboiiia  (Ehlert,  1887. 


Superfamily  DISCDTAGEA  Waagen,  1885. 

Daikaulia  (partim)  Waageu,  1885;  Diacanlia  (p<artim)  Hall  and  Clarke,  1895. 

Neotremata  with  phosphatic  shells,  alistrium,butwith  no  deltidium. 
Dorsal  protegulum  usually  subcentral. 

1.  Family  TREMATID^  Schuchert,  1893. 

Primitive  Discinacea,  in  which  the  posterior  margin  of  the  ventral 
valve  has  ii  triangular  pedicle  notch  throughout  life.  A  listrium  is  usu- 
ally present. 


Discinolepis  Waagen,  1885. 
Trematis  Sharpe,  1847. 

Orbicella  Hall  and  Whitfield,  1875 
(not  d'Orbigny,  1849). 

Schizocrania  Hall  and  Whitfield, 
1875. 


Schizobolus  Ulrich,  1886. 
Lingulodiscina  Whitfield,  1890. 

(Ehlertella  Hall  and  Clarke,  1890. 

t  Monobolina  Salter,  1865. 


2.  Family  DISCIKID^  Gray,  1840. 

OrbiculidaB  McCoy,  1844. 

Derived  Discinacea  with  an  open  pedicle  notch  in  early  life  in  the 
posterior  margin  of  the  ventral  valve,  which  is  closed  posteriorly  dur- 
ing neanic  growth,  leaving  a  more  or  less  long,  narrow  slit  partially 
closed  by  the  listrium. 


Orbiculoidea  d'Orbigny,  1847. 
Schizotreta  Kutorga,  1848. 
Lindstrcjemella  Hall  and   Clarke, 

1890. 
Ra^merella  Hall  and  Clarke,  1890. 


Discina  Lamarck,  1819. 

Orbicnla  Sowerby,  1830  (not  Cuvier, 
1798). 

Discinisca  Dall,  1871. 
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Superfainily  CSAHIACEA  Waagen,  1885.^ 

Gasteropegmata  WaageD,  1885. 

Cenieuted  calcareous  Neotremata  without  pedicle  or  anal  opeuiugs 

at  maturity. 

Family  CRANIID^  King,  1846. 

Orbicalw  Deshayes,  1830;  Craniadao  Gray,  1840. 

Craiiiacea  with  the  pedicle  functional  probably  only  during  nepionic 
growth. 


Crania  Betzius,  1781. 

Nommulus  StoeboeuB,  1732. 

Ostracites  Beuth,  1776. 

Criopus  Poli,  1791. 

Criopoderma  Poli,  1795. 

Orbicnla  Cuvier,  1798  (not  Sowerby, 

1830). 
Orbiculariiu  Damerll,  1806. 
Cranioliies  Schlotheim,  1820. 
Discina  Tiirton,  1832  (not  Lamarck, 

1819). 
Criupododerma  Agaasiz,  1846. 
Choniopora  Sohauroth,  1854. 


Oraniella  CEhlert,  1888. 
Cardinocrania  Waagen)  1885. 
Ancistrocrania  Dall,  1877. 

CranopHis  Dall,  1871  (not  A.  Adams). 

Craniscus  Dall,  1871. 

Slphonarla    Qaeustedt,     1851     (not 
Sowerby). 

Pholidops  Hall,  1860. 

Craniops  Uall,  1859. 

Pseudocrania  McCoy,  1851. 

PalsBOcrania  Quenstedt,  1871. 


Order  PROTREMATA  Beecher,  1891. 

I3erived,  articulate  Brachiopoda,  witli  the  pedicle  opening  restricted 
to  the  ventral  valve  throughout  life  or  during  early  growth.  Prodel- 
tidiuni  originating  on  the  dorsal  side  of  the  body  wall  in  the  cephalula 
stage,  and  later  anchylosed  to  the  ventral  shell, -thus  initiating  the 
development  of  a  deltidium.  Pedicle  aperture  modilied  by  the  delti- 
diain.  Brachia  unsupported  by  a  calcareous  skeleton  except  in  the 
Pentameracea  where  there  are  crura. 

Superfamily  STBOPHOMEVAGEA  Schuchert,  1896.' 

LiDeicardines  (partim)  and  Denticardines  (partim)  Bronn,  1862;  Apbaneropegmata 
(partim),  Productacea,  Coralllopsida,  and  Kampylopegmata( parti m)  Waageu,  1883; 
Elentherobranchiata  (partim)  Neumayr,  1883;  Cryptobracbia  (parthu)  Gray,  1848; 
Thecacea  Sohnohert,  1893. 

Primitive  Protremata  without  spondylia  and  cruralia. 

Family  KUTORGINID^  Schuchert,  1893. 

Primitive  Strophomenacea  with  incipient  cardinal  areas,  great  del- 
tbyrial  opening,  and  very  rudimentary  articulating  processes  and 
deltidium. 


Eatorgina    Billings,  1861  (emend 
Walcott). 


tSchizopholis  Waagen,  1885. 


'The  writer  believe*  that  when  the  young  growth  stages  of  Crania  are  studied  it  will  b«  ^Yxck^^nrx 
that  the  Craniacea  have  the  Huperfamily  characters  of  Acrotretaooa  ratbei  tkbau  i\ioM  ot  T>\»QV&akKftiik. 
Text-book  of  Paleontoio^,  hy  ZiUel  uid  JEMtnra,  1899,  p.  812. 
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1  Family  BICHWALDIID^  Schuchert,  1893.i 

Primitive  or  aberrant,  rostrate  Stropbomeaacea,  with  narrow  lateral 
grooves  and  ridges  for  articulation.  Delthyrium  closed  by  a  concave 
plate  ( tdeltidium).  Pedicle  emerging  throagh  the  ventral  umbone  and 
moving  with  growth  anteriorly  by  resorption  throagh  the  shell,  as  in 
Siphonotretidse. 


Eichwaldia  Billings,  1858. 


Dictyonella  Hall,  1867. 


1.  Family  BILLINQSBLLID^  Schuchert,  1893. 

Strophomenacea  with  well-developed  cardinal  areas  and  deltidium. 
Cardinal  process  obsolete  or  very  rudimentary.  Articulation  fairly  well 
developed. 

BillingseUa  Hall  and  Clarke,  1892. 

Protorthis  BM  and  Clarke,  1892. 

2.  Family  STBOPHOMENLD^  King,  1846. 

Strophomenacea  with  well-developed  cardinal  areas,  deltidium,  chi- 
lidium,  cardinal  and  articulating  processes. 

2a.  Subfamily  BAFiirBSQUiNlN^  Schuchert,  1893. 

LeptsBnaoea  Braun,  1840;  OrthisidsB  (partim)  d'Orbigny,  1847;  Davidsonidie  King, 
1850;  Davidsoninu)  Gill,  1871;  Strophomeninffi  (partim)  Gill,  1871;  Waagen,  1884; 
Cadomellinte  Manier-Chalmas,  1887 ;  Leptcenidss  HaU  and  Clarke,  1895. 

Strophomenoids  with  ventral  valve  convex  and  dorsal  concave,  except 
in  Strophonella.  The  relative  form  of  the  valves  is  the  reverse  of  the 
OrthothetinsB. 


Baflnesquina   Hall    and    Clarke, 

1892. 
Leptaena  Dalman,  1828. 

Leptagonia  MoCoy,  1844. 
Strophomena  Meek,  1873  (not  Blain- 

viUe,  1825). 
Plectambonites    (Ehlert,    1887    (not 

Pander,  1830). 

Stropheodonta  Hall,  1852. 

Brachyprion  Shaler,  1865. 
Douvillina  (Ehlert,  1887. 

Leptostrophia   Hall    and  Clarke, 
1892. 


Pholidostrophia  Hall  and  Clarke, 

1892. 
Strophonella  Hall,  1879. 

Amphistrophia  Hall  and  Clarke,  1892. 

Cadomella  M.-Chalmas,  1887. 
Leptella  Hall  and  Clarke,  1892. 
Plectambonites  Pander,  1830. 

Leptauna   Davidson,    1853;    (Ehlert, 
1877  (not  Dalman,  1828). 

Leptaenisca  Beecher,  1890. . 
Christiania  Hall  and  Clarke,  1892. 
Davidsonia  Bouchard,  1847. 


>In  1893  the  writer  referred  this  funily  with  doaht  to  the  RhynchoDelUoea.  The  ahaence  of  cmral 
pUtes  in  Eichwaldia  forbids  that  dispositioD.  If  the  concave  plate  closing  the  nmbonal  pedicle 
passsjs^e  is  a  deltidimn,  there  oui  be  no  donbt  that  this  family  belongs  to  the  Protremata.  Students 
should  search  for  the  very  young  of  Eichwaldia  or  Dictj'onella,  since  it  is  through  ontogeny  alone 
thMt  the  true  «[y«tenuitic  position  of  this  family  will  be  determined. 
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2^  Subfamily  Obthothetin^  Waageii,  1884. 

StrophomeniniB  (partim)  Waagen,  1884. 

Strophomenoids  with  the  veptral  valve  convex  daring  early  growth, 
becoming  sabseqaently  concave. 


fOrthidiam  Hall  and  Clarke,  1892. 
Strophomena  Blainville,  1825. 

Hemipronites  Meek,  1872  (not  Pan- 
der, 1830), 

Orthothetes  Fischer  deWaldheim,  '  Triplecia  Hall,  1859. 
1837.  ^  ' 

Orthis  King,  1850  (not  Dalman,  1828). 

Hipparionyx  Yanuxem,  1842. 


Streptorhynchus  King,  1850. 
Derby  a  Waagen,  1884. 
Kayserella  Hall  and  Clarke,  1892. 
Meekella  White  and  St.  John,  1870. 


DicranUciis  Meek,  1872. 

Mimulus  Barrande,  1879. 
Streptis  Davidson,  1881. 


3.  Family  THECIDIID^  Gray,  1840. 

Cemented  Strophomenacea  in  which  the  interior  of  the  shell  is 
impressed  with  variously  indented  brachial  furrows. 

3».  Subfamily  LyttoniiNvE  Waagen,  1883. 
Thecidiidse  with  the  brachial  markings  common  to  both  valves. 

Lyttonia  Waagen,  1883.  Oldhamina  Waagen,  1883. 

Leptodos  Kayser,  1882. 

3\  Subfamily  Theoidiin^  Dall,  1870. 
ThecidiidsB  with  the  brachial  markings  restricted  to  the  dorsal  valve. 


Thecidia  Defrance,  1822. 

Thecidium  Sowerby,  1824. 

Lacazella  M.-Chalmas,  1880. 
Tbeeidiopsis  M.-Chalmas,  1887. 
Thecidella  M.-Chalmas,  1887. 


Endesella  M.  Chalmas,  1880. 
Pteropbloios  Giimbel,  1861. 

Bactryninm  Emmerich,  1855. 

(In  error.    Not  Bactrillium  Herr.) 

Davidsonella  M.-Chalmas,  1880. 


2a».  Family  PEODUCTID^  Gray,  1840. 

Prodnctina  Giebel,  1846. 

Strophomenacea  with  hollow  anchoring  spines. 

2a".  Snbfamily  Chonetin^  Waagen,  1884. 

Cbonetid»  Bronn,  1862;  Hall  and  Clarke,  1895. 

Productidfc   with  the  anchoring  spines  restricted  to   the  ventral 
cardinal  margin. 

Chonetes  Fischer   de  Waldbeim,    Chonostrophia  Hall  and  Clarke, 
1837.  1892. 

Lepttena  McCoy,  1844  (not  Dalman,    Chonetina  KrotOW,  1888. 
1828).  Chonetella    Krotow,      1884     (not 


Anoplia  Hall  and  Clarke,  1892. 
Ohonetella  Waagen,  1884. 


Waagen,  1884). 
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2a"''.  Subfamily  Productin^  Waagen,  1884. 

Productidae  with  the  anchoring  spines  more  or  less  abundant  over 
the  ventral  valve  aud  sometimes  also  over  the  dorsal  valve. 


Daviesiella  Waagen,  1884. 
Productella  Hall,  1807. 
Productus  Sowerby,  1812. 

Pyxis  Chemnitz,  1784. 
Prodacta  G.  B.  Sowerby,  1825. 
Arbnsculites  Mnrray,  1831. 
Protonia    Linck,    18^0    (not 

uGBqne). 
Marginifera  Waagen,  1884. 

Proboscidella  CElilert,  1887. 


Rail- 


Etheridgina  (Ehlert,  1887. 
Chonopectus  Hall  and  Clarke, 

1892. 
Strophalosia  King,  1844. 

Orthothrix  Geinitz,  1847. 
Leptsenalosia  King,  1845. 

Aulosteges  von  Helmersen,  1847. 

YAulacorhynchus  Dittmar,  1871. 
Isogramma  Meek  and  Worthen,  1873. 


2a"^  Family  BICHTHOFENID^  Waagen,  1885. 
Strophomenacea  probably  derived   through  the  Productidae,  and 
remarkably  modified  by  ventral  cementation.    The  form  of  the  shell 
is  that  of  cyathophylloid  corals  with  an  operculiform  dorsal  valve- 
Shell  structure  cystose. 

Kichthofenia  Kayser,  1881. 

la.  Family  ORTHIDiE  Woodward,  1852. 

Orthisidse  (partim)  d'Orbigny,  1847;  OrthiniB  and  Enteletmo)  Waagen,  1884. 

Strophomenacea  usually  with  large  open  delthyria;  deltidiuro  only 
developed  in  younger  growth  stages. 


Orthis  Dalman,  1828. 

Ortbambonites  Pander,  1830. 

Plectorthis    Hall    and    Clarke, 

1892. 
HebertellaHall  and  Clarke,  1892. 

fSchizophoria  King,  1850. 
Orthotichia  Hall,  1892. 
Enteletes  Fischer  de  Waldheim, 
1830. 

Syntrielasma  Meek,  1865. 

Platystrophia  King,  1860. 
Orthotropia  Hall  and  Clarke,  1896. 


(  Dinorthis  Hall  and  Clarke,  1892. 

s         PhBSiomys  HaH  and  Clarke,  1893. 

(  Orthostrophia  Hall,  1883. 
^Dalmanella   Hall   and   Clarke, 

1892. 
{  Heterorthis   Hall    and    Clarke, 

1892. 
vBilobites  Linne,  1776. 

Dicwlosia  King,  1850. 

Rhipidomella  (Ehlert,  1890. 

RhipidomyB  (Ehlert,  1887  (not  Wag- 
ner). 


Superfamily  PENTAMEBACEA  Schuchert,  1896.^ 

Trullacea  Schnchert,  1893;  Ancistropegmata  (partim)  Zittel,  1895;  Aphaneropeg- 
inata  (partim)  and  Productacea  (partim)  Waagen,  1883;  Eleiitherobranchiata 
(partim)  Nenmayr,  1883. 

Derived  Protremata  with  spondylia  to  which  are  attached  the  adduc- 
tor, diductor,  and  ventral  pedicle  muscles.  Commonly  cruralia  are 
present. 

1.  Family  CLITAMBONITID^E  Winchell  and  Schuchert,  1893, 

OrthisidjB  (partim)  d'Orbigny,  1849;  Orthi8ina>  Waagen,  1884. 

Primitive  Pentameracea  with  long,  straight  cardinal  areas  and  a 
well-developed  deltidium.    No  cruralium. 

'  Textbook  of  Paleontology,  by  Ziiiel  and  Eaaimwi,  \«M,  \).  320. 
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Clitaiubouites  Pander,  1830.  Polytoechia  Hall  and  Clarke,  1892. 

ProDites  Pander,  1830.  i  Hemiprouites  Pander,  1830. 


GoDamboQites  Pander,  1830. 
Orthisina  d'Orbiguy,  1847. 


Scenidiom  Hall,  1860. 

Mystrophora  Kayser,  1871. 


2.  Family  SYNTROPHIID^  Schucliert,  1896.* 
Stricklandmiidee  (partim)  Hall  and  Clarke,  1895. 

Primitive  Pentameracea  with  long,  straight  cardinal  areas,  deltidia, 
and  eruralia. 

Syntrophia  Hall  and  Clarke,  1892-93. 

2a.  Family  PORAMBONITID^  Davidson,  1853.^ 

Porambonitina;   Gill,  1871;  Porambonitidao  (partim)   Nustling,    1883;  Camarellidie 

(partim)  Hall  and  Clarke,  1895. 

Pentameracea  intermediate  in  structure  between  the  Syntrophiidie 
and  Pentameridse,  in  that  the  deltidium  and  the  straight  cardinal 
areas  of  the  former  family  tend  to  obsolescence,  particularly  the  del- 
tidium. The  Porambonitidse  approach  the  latter  family  in  tending  to 
develop  a  rostrate  shell.    Grnralinm  present. 


Branconla  Gagel,  1890. 
Porambonites  Pander,  1830. 

Priarabonites  Agassiz,  1847. 
IsorbynohoB  King,  1850. 

Noetlingia  Hall  and  Clarke,  1893. 
YLycophoria  Lahusen,  1885. 


Camarella   Billings,   1859  (emend 

Hall  and  Clarke,  1893). 
Parastrophia    Hall    and    Clarke, 

1893. 
Anastrophia  Hall,  1867. 

Brachymerus  Shaler,  1865  (not  De- 
jean,  1834). 

2b.  Family  PBNTAMERID^  McCoy,  1844. 

HypothyridsB  (partim)  King,  1850;  Pentamerido)  Hall,  1867;  Cameropboriinos 
Waageuy  1883;  PentamerinsB  Qill,  1871;  Waagen,  1883;  Porambonitidtb  (partim) 
Noetling,  1883;  Stenochismatinie  and  Conchidiinae  CEhlert,  1887;  Camarellide? 
(partim),  Stricklandiniida}  (partim),  and  Ampbigenidie  Hall  and  Clarke,  1895. 

Rostrate  Pentameracea  rarely  with  straight  cardinal  areas.  Del- 
tidinm  commonly  absent,  bat  sometimes  present  as  a  concave  plate, 
being  the  reverse  of  the  ordinary  form  of  the  deltidium  and  due  to  the 
iucurved  beaks.    Cruralium  present. 

Stricklandinia  Billings,  1863.  |  Conchidium  Linn^,  1753. 

Stricklandia  Billings,  1859.  j  Antirbyncbonella  Qiienstedt,  187 L. 

Pentamerus  Sowerby,  1813.  1  Zdimir  Barraudo,  1879. 

Pentast^re  Blaiuville,  1824.  Gypidia  Dalman,  1828. 

Capellinia  Hall  and  Clarke,  1893,    :  Clorinda  Barrande,  1879. 

Peutamerella  Hall,  18G7.  j  ^     Barrandella  Hall  ami  Clarke^  1893. 

Gypidula  Hall,  1867.  I  ^^.^^^^^fPj^"  Widborne  (Holzap- 

Sieberella  (Ehlert,  1887.  i       I®1)>  lo»3. 

Camarophoria  King,  184G. 

Stenocbisma  Dall,  1877;  a:blcrt,  1887 


Camarophorella  Hall  and  Clarke, 

1893. 
Amphigenia  Hall,  1867. 


(not  Conrad,  1839). 


■  Text  book  of  Paleontology,  by  Zittel  and  Eastman,  1896,  p.  320. 

'Since  Hall  and  Clarke's  family  Camarellidee  (1895),  after  reiuoviug  Camarophoria  and  Camaro- 
phorella, is  baaed  upon  the  name  family  characters  as  those  of  the  Porambon\t\dvb  ^V^SA^^  «aT^QT«IEk- 
bonites  is  now  interpreted,  D»rid»on'a  family  ia  retained  on  the  ground  of  ptiorVly. 
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StfnopsU  of  ike  divisions  of  Brackiopoda  higher  than  genera. 


Superordert. 


Orders. 


Pedicle  common 
to  both  valves 
throughout 
life  or  only 
in  youthful 
groxrtli.  (Ho- 
mocanlia.) 


'  Pedicle  opening 
common  to 
both  valves 
throughout 
life.  No  del- 
tidial  plates. 
Inarticulate. 
(AtrematA.) 


Superfamiliea. 


Shells  rounded. 
Pedicle  short. 
Animal    not< 
burrowing. 
(Obolaoea.) 


Pedicle  opening 
common  to 
both  valves 
only  in  youth- 
ful growth. , 
Deltidial 
plates  usually 
present.  (Te- 
lotremata.) 


Shells  elongate. 
Pedicle  long. 
Animal  bur- 
rowing. (Lin- 
gnlaoea. ) 

Brachia  sup- 
ported   by. 
crura.    ( Ros 
tracea.) 


Brachia  sui> 
ported    by 
loops.   (Tore 
bratulacea.) 


Brachia  sup- 
ported by  spi- 
ralia.  (Spiri- 
feracea.) 


Familie*. 

Valves  semicircular ;  pedi- 
cle opening  more  or  less 
large 

Valves  rounded,  posteri- 
orly acuminate;  pedicle 
opening  small 

Valves  round  or  oval,  thick, 
with  solid  or  excavated 
platforms 

Shells  thin,  elongate,  with 
oboloid  interiors 

Shells  thin,  elongate,  with 
muscular  system  highly 
specialised 

Shells  elongate,  with  solid 
platforms 

Shells  primitive.  No  del- 
tidial plates;  articula- 
tion rudimentary 

Articulation  and  deltidial 
plates  well  developed 

Loops  free,  developing  di- 
rect ;  no  metamorphoses : 

Loops  free,  developing  in- 
direct 

Loops  attached  to  a  me- 
dian septum ;  developing 
indirect  = 

Crura  directly  continuous 
with  bases  of  primary 
lamellae  between  which 
are  the  spiralia 

Crura  directly  continuous 
with  bases  of  primary 
lamella)  which  are  be- 
tween the  spiralia 

Bases  of  primary  lamellsB 
between  the  spiralia,  and 
sharply  recurving  dor- 
sally  at  their  J  emotion 
with  the  crura 


=  PaterinidsB. 

=  Obolidaa. 

TrimerellidiB. 
LingulellidaD. 

Lin|pilid». 
Lingulasmatidn. 

Protorhynchidie. 
Rhynchonel]ids>. 
CentroncIlidcB. 
Terebratulidie. 

Terebratellid». 


=  AtrypidsB. 


=  Spiriferidn. 


=  Athyrlda. 


8CHUCHSBT.] 
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Svptrtftd^Tt. 


Orders. 


'  Pedicle  restriotr 
ed  to  Ten- 
tral  TAlve 
throagboat  I 
life.  Inartic- 
ulate, (yeo- 
tremata.) 


Pedicle  restrict- 
ed to  ventral 
valre  throngh- 
ontlifeoronlj 
io  youthful 
(^wth.  (Idi- 
ocaulia.) 


SuperfamHiie: 

Pedicle  aper- 
ture modified 
by  a  deltidi-< 
um.      (Aoro- 
tretacea.) 

Pedicle  alit 
modified  by 
a  listrinm. 
(Discinaoea. ) 

Pedicle    enp- 
preased.  (Cra- ' 
niaoea.) 


Pedicle  restrict- 
ed to  Tcn- 
tral  valve 
throughout 
or  a  portion ' 
oflife.  Artie 
ulate.  (Pro 
tremata.) 


Shells  without 
spondyliaand 
cr  ur  alia. 
(Strophomen- 
acea.) 


Shells     with 
spondyliaand 
oruralia.< 
(Pen  tamers 
oea.) 


FamUiet. 

Pedicle  opening  small,  cir 
cular,  posterior  to  pro 
tegnlum 

Pedicle  fissure  narrow, 
elongate,  anterior  to  pro- 
tegulum 

Pedicle  fissure  marginal, 
open  posteriorly 

Pedicle  fissure  narrow, 
elongate,  dosed  posteri* 
orly 

Shells  partially  or  com 
pletely  cemented  to  for 
eign  bodies 

Pedicle  opening  large;  del- 
Udium  and  articulation 
incipient.  No  crural 
process 

Rostrate,  aberrant  Stro* 
pbomenacea 

Cardinal  areas  and  deltid- 
ium  well  developed.  No 
cardinal  process 

Cardinal  areas,  deltidium, 
chilidium,  and  cardinal 
process  well  developed 

StrophomenidiD  with  im- 
pressed brachial  furrows 

Valves  more  or  less  cov- 
ered with  hollow,  anchor- 
ing spines 

Cone-shaped  productoids 
completely  modified  by 
cementation 

Delthyrinm  usually  large, 
open ;  deltidium  devel- 
oped  only  fn  early 
growth 

Large,  straight  cardinal 
areas  with  prominent 
deltidium.     No  oruralia 

Straight  cardinal  areas, 
prominent  deltidium, 
and  short  crnralia 

Shells  intermediate  in 
structure  between  Syn- 
trophiidsB  and  Penta- 
meridiB 

Shells  rostrate,  commonly 
without  deltidium.  Crn- 
ralia well  developed 


=  Aorotretidse. 

Siphonotretidffi . 
TrematidflD. 

=  Discinide. 

=  Cranildie, 


Kntorginidse. 
EichwaldiidsB. 

=  BiUingseUidie. 

Strophomonidse. 
Thecidiidie. 

=  ProductidcB. 

I 

=  BichthofenidsB. 


OrthidcB. 


:=  ClitambonitidsD. 


=  Syntrophiidn. 


Porambonitidse. 


=  PentameridaB. 


CHAPTER    VI. 

INDEX    ANI)    BIBIilOGRAPHY    OF    AMERICAN     FOSSIIi 

BRACHIOPOBA. 

AGAMBOVA  White.  Genotype  A.  prima  White. 

Aoambona  White,  Proc.  Boston  Soc.  Nat.  Hist.,  IX,  1862,  p.  27,  ti|;8. 1,  2.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Ft.  II,  1893,  p.  119 ;— Thirteenth  Ann.  Rep.  N.  Y. 
State  Geologist,  1895,  p.  797. 

Acambona  osagenuB  (Swallow).  Chouteau  (L.  Garb.). 

Ketzia  osagensis  Swallow,  Trans.  St.  Lonis  Acad.  Soi.,  1, 1860,  p.  6.^. 
Aoambonaf  osagensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  120, 

pi.  51,  figs.  38,  39. 
Retziaf  osagensis  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  94. 
Loc,  Cooper  and  Benton  counties,  Missouri. 

Acambona  prima  White.  Burlington  (L.  Carb.). 

Acambona  prima  White,  Proo.  Boston  Soc.  Nut.  Hist.,  IX,  1862,  p.  27,  figs.  1,2.— 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  119,  pi.  51,  figs.  40, 41. 
Enmetria  primti  Miller,  North  American  Geol.  and  Pal.,  1889,  p.  346. 
Loc,  Burlington,  Iowa. 
0&«.  It  is  probably  that  this  species  is  identical  with  A.  osiigensis. 

ACBOTHELE  Linnarsson.  Genotype  A.  coriacea  LiunarBSon. 

Acrothele  Linnarsson,  Bihang  tiU  Kgl.  Sveuska  Vetens.-Akad.*  Handl.,  Ill, 
1876,  p.  20.— Walcott,  Bull.  U.  8.  Geol.  Survey,  30,  1886,  p.  107.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  98,  167 ;— Eleventh  Ann.  Rep. 
N.  Y.  State  Geologist,  1892,  p.  249. 

Aorothele  bellula  Walcott.  Middle  Cambrian. 

Acrothele  bellula  Walcott,  Proo.  U.  S.  National  Mus.,  XIX,  1897,  p.  716,  pi.  60, 

figs.  4-4e. 
Loc,  Cowans  Creek,  Cherokee  County,  Alabama. 

Acrothele  deoipienB  Walcott.  Lower  Cambrian. 

Acrothele  decipiens  Walcott,  Proc.  U.  S.  National  Mu8.,XIX,  1897,  p.  716,  pi.  60, 

fig.  2. 
Loc.  Near  Stoner's,  York  County,  Pennsylvania. 

Aorothele  (?)  dichotoma  Walcott.  Lower  Cambrian. 

Acrothele?  dichtoma  Walcott,  Mon.  U.  8.  Geol.  Survey,  VIII,  1884,  p.  14,  pi.  9, 

fig.  11;— Bull.  U.  S.  Geol.  Survey,  30,  1886,  p.  107. 
Loo.  Eureka  district,  Nevada. 

Acrothele  matthewi  (Hartt).  Middle  Cambrian. 

Lingula  matthewi  Hartt,  Dawson's  Acadian  Geology,  2d  ed.,  1868,  p.  644, 
fig.  221;— Ibidem,  3d  ed.,  1874,  p.  644,  fig.  221. 

Aorothele  matthewi  Matthew,  Trans.  Royal  Soc.  Canada,  III,  1886,  p.  39,  pi.  5, 
fig.  15.— HaU  and  Clarke,  Pal.  New  York,  YIU,  Pt.  1, 1892,  p.  99,  pi.  3,  fig.  29.— 
Matthew,  Trans.  N.  Y.  Acad.  Sci.,  XIV,  1895,  p.  128,  pi.  5,  figs.  6, 7, 8. 

Loc.  Portland,  New  Brunswick;  Manuels  Brook,  Couception  Bay,  Newfound- 
land. 
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AcTothele  matthewi  oostata  Matthew.  YMiddle  GambriaD. 

AcTothele  matthewi  var.  costata  Matthew,  Trans.  N.  Y.  Aoad.  Sci.,  XIV,  1895, 

p.  128,  pi.  5,  fig.  9. 
Loe,  Hanford  Brook,  New  Brunswick. 

Aoiothele  matthewi  lata  Matthew.  Middle  Oambrian. 

AcTothele  matthewi  var.  lata  Matthew,  Trans.  Royal  Soc.  Canada,  III,  1886,  p.  41, 
pi.  5,  fig.  17.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  3, 
figs.  26-28. 

Loe.  Portland,  New  Brnnswick. 

Aerothele  matthewi  prima  Matthew.  Middle  Cambrian. 

Aorothole  matthewi  var.  prima  Matthew,  Trans.  Royal  Soo.  Canada,  III,  1886,  p. 

41,  pi.  5,  fig.  16.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1,  1892,  pi.  3, 

fig.  26. 
hoc,  Hanford  Brook,  New  Brunswick. 

Aerothele  snhndua  (White).  Lower  and  Middle  Cambrian. 

Acrotretaf  siibsidna  White,  Wheeler's  Geogr.  Geol.  Expl.  and  Siirv.  west  100 
Merid.,  Prelim.  Rep.,  1874,  p.  6;— Ibidem,  Final  Rep.,  IV,  1875,  p.  34,  pi.  1, 
fig.  3. 

Aerothele  snhsidna  White,  Proc.  U.S. National  Mns.,  Ill,  1880,  p.47.— Walcott, 
Bnll.  U.  S.  Geol.  Survey,  30,  1886,  p.  108,  pi.  9,  fig.  4;— Tenth.  Ann.  Rep. 
U.  S.  Geol.  Survey,  1891,  p.  608,  pi.  70,  fig.  1. — Bceoher,  American  Jour.  Sci., 
XLI,  1891,  p.  357,  pi.  17,  fig.  12.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt. 
I,  1892,  p.  100,  pi.  3,  figs.  30,  31. 

Loc,  Antolope  Spring,  Utah ;  Pioche,  Nevada. 

ACBOTBETA  Kutorga.  Genotype  A.  sabconica  Kutorga. 

Acrotreta  Kntorga,  Verhand.  Kais.  Min.  Gessel.  zn  St.  Petersburg,  1848,  p. 
275.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  16.— Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  101,  166 ;— Eleventh  Ann.  Rep.  N.  Y. 
Stat«  Geologist,  1892,  p.  250. 

Acrotreta  attenuata  Meek = A.  gemma. 

lerotreta  baileyi  Matthew.  Middle  and  Upper  Cambrian. 

Acrotreta  baileyi  Matthew,  Trans.  Royal  Soo.  Canada,  III,  1886,  p.  36,  pi.  5, 
fig.  13.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  102,  pi.  3, 
figs.  32-34.— Matthew,  Trans.  Royal  Soc.  Canada,  IX,  1892,  p.  43,  pi.  12,  fig.  7d. 

Loc.  Hanford  Brook  and  Long  Reach,  New  Brunswick. 

Acrotreta  gemma  Billings.  Lower  to  Upper  Cambrian. 

Acrotreta  gemma  Billings,  Pal.  Fossils,  I,  1865,  p.  21d,  fig.  201.— Walcott,  Mon. 
IJ.  8.  Geol.  Snrvey,  VIII,  1884,  p.  17,  pi.  1,  fig.  1;  pi.  9,  fig.  9;— Bull.  U.  8. 
Geol.  Survey,  30,  1886,  p.  98,  pi.  8,  fig.  l;— Tenth  Ann.  Rep.  U.  8.  Geol.  Sur- 
vey, 1891,  p.  608,  pi.  67,  fig.  5.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I, 
1892,  p.  102,  figs.  55-57.— Matthew,  Trans.  N.  Y.  Acad.  Sci.,  XIV,  1895,  p.  126. 

Acrotreta  subconica  Meek,  Hayden's  Sixth  Ann.  Rep.  U.  S.  Geol.  Survey  Terr., 
1873,  p.  463. 

Acrotreta  attenuata  Meek,  Ibidem,  1873,  p.  463. 

Acrotreta  pyxidicula  White,  Wheeler's  Geogr.  Geol.  Expl.  and  Survey  wrst  100 
Merid.,  Prelim.  Rep.,  1874,  p.  9; — Ibidem,  Final  Rep.,  IV,  1875,  p.  53,  pi.  3, 
fig.  3. 

Loc,  Near  Portland  Creek,  Newfoundland ;  Knreka  and  White  Pine  raining  dis- 
tricts, Nevada. 

Acrotreta  gemma  depressa  Walcott.  Middle  Oanibrian. 

Acrotreta  gemma  var.  depressa  Walcott,  Proc.  U.  S.  National  Mus.,  XI,  1888,  p.  441. 
Loc,  Mount  Stephen,  British  Columbia. 
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Acrotreta  gemmnlft  Matthew.  Middle  GambriaD. 

AcTotreta  gemmala  MattheW;  Trana.  Royal  Soc.  Canada,  X,  1894,  p.  87,  pi.  16, 

fig.  2;— Trans.  N.  Y.  Acad.  Sci.,  XIV,  1895,  p.  136,  pi.  5,  fig.  5. 
Loo,  St.  Martins,  New  Bmnswick. 

Acrotreta  gulielmi  Matthew  ==Discinop8is  gulielmi. 

Acrotreta  mioroaoopica  (Shumard).  Middle  CambriaD. 

Discina  microscopica  Shumard,  American  Jour.  Sci.,  XXXII,  2d  ser.,  1861,  p.  221. 
Loc.  Occurs  abundantly  in  Burnett  and  Llano  counties,  Texas. 

Acrotreta  pyxidicula  White=Acrotreta  gemma. 
Acrotreta  anbconica  Meek  (non  Katorga)= Acrotreta  gemma. 
Acrotreta  (t)  subsidna  White =Acrothele  subsidoa. 
^gilops  Hall.    A  genus  of  pelecyppds. 

AMBOCCELIA  Hall.  Genotype  Orthis  umbonata  Conrad. 

AmboccBlia  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  71,  figs. 
1-3;  p.  72,  figs.  4-6. — Meek  and  Haydeu,  Pal.  Upper  Missouri,  Smithsonian 
Cont.  to  Knowl.,  172,  1864,  p.  20.— Hall,  Pal.  New  York,  IV,  1867,  p.  258— 
Davidson,  Suppl.  British  Sil.  Brach.,  Palipontographical  Soc,  1882,  p.  131. — 
Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Qeol.  Survey,  1889,  p. 
85.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  54 ;— Thirteenth 
Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  761. 

AmboocBlia  flmbriata  Glaypole.  Portage  (Dev.). 

Amboccelia  fimbriata  Claypoie,  Proc.  American  Phil.  Soc.,  XXI,  1883,  p.  232. 
Loc.  Perry  County,  Pennsylvania. 

Amboccelia  gemmnla  McGhe8ney=Amboc(Blia  planoconvexa. 
AmbocoBlia  gregaria  Hall.  Chemung  (Dev.). 

Orthis  UDgniculus  Hall  (non  Phillips),  Geol.  New  York;  Rep.  Fourth  Dist.,  1843, 
p.  267,  fig.  5. 

Amboccelia  gregaria  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p. 
81 ;— Fifteenth  Rep.  Ibidem,  1862,  p.  186.— Williams,  Bull.  U.  S.  Geol.  Sur- 
vey, 3,  1884,  p.  11. 

Amboccelia  umbonata  var.  gregaria  Hall,  Pal.  New  York,  IV,  1867,  p.  261,  pi.  44, 
figs.  19-25. 

Loc.  New  York ;  Pennsylvania,  and  Virginia. 

06a.  See  Martinia  subumbona. 

AmbocoBlia  minnta  White.  Kinderhook  (L.  Garb.). 

Amboccelia  (Spiriferf)  minnta  Wliite,  Proc.   Boston  Soc.  Nat.  Hist.,  IX,  1862, 

p.  26. 
Loc.  Hamburg,  Illinois,  and  Haunibal,  Missouri. 

AmbocoBlia  planoconvexa  (Shumard).  Upper  CarboniferouB. 

Spirifer  planoconvexa  Shumard,  Geol.  Rep.  Missouri,  1855,  p.  202. — Geinitz,  Car- 
bon u.  Dyas  in  Nebraska,  1866,  p.  42,  pi.  3,  figs.  10-18. 

AmbocoBlia  gemmnla  McChesney,  New  PaL  Fossils,  1860,  p.  41 ; — Ibidem,  1865, 
pi.  1,  fig.  3.  ' 

Spirifer  (Martinia)  planoconvexa  Meek  and  Hayden,  Pal.  Upper  Missouri,  Smith- 
sonian Cout.  to  Knowl.,  172,  Pt.  I,  1864,  p.  20,  figs,  a-e.— Meek,  Final  Rep. 
U.  S.  Geol.  Survey  Nebraska,  1872,  p.  184,  pi.  4,  fig.  4;  pi.  8,  fig.  2. 

Martinia  planoconvexa  McChesney,  Trans.  Chicago  Acad.  Sci.,  1, 1868,  p.  34,  pi.  1, 
fig.  3. 
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AmboccBlia  planoconyeza  (Shamard) — Continued. 

Spirifera  (Martinia)  planoconvexa  Derby,  Ball.  ConieU  Univ.,  1, 1874,  p.  19,  pi.  8, 
figs.  12, 16, 18;  pi.  9,  fig.  7.— White,  Wheeler's  Geogr.  Geol.  Expl.  and  Survey 
west  100  Merid.,  IV,  1875,  p.  135,  pi.  10,  flg.  3 ;— Thirteenth  Bep.  Indiana  State 
Geol.,  1884,  p.  134,  pi.  32,  figs.  23, 24.— Herridk,  BoU.  DonUon  Univ.,  11, 1887, 
p.  46,  pi.  1,  fig.  12. — Keyes,  Geol.  Sorvey  Missouri,  V,  1895,  p.  85. 

AinbocGBlia  planoconvexa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  II,  1893,  p.  56, 

pi.  39,  figs.  10-15. 
Lac,  Missonri;  Iowa;  Illinois;  Ohio;  Indiana;  Kansas;  Nebraska;  New  Mexico; 

Elko  Mountain,  Nevada;  Bon^ardim  and  Itaituba,  Brazil. 

AmbodBlia  prsBnmbona  Hall.  Hamilton  (Dev.). 

Orthis  prsambona  HaU,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  167. 
AmboccBlia  prseumbona  Hall,  Thirteenth  Rep.  Ibidem,  1860,  p.  71 ; — Pal.  Now 

York,  IV,  1867,  p.  262,  pi.  44,  figs.  1-6. 
Loc,  Seneca,  Cayuga,  and  Canandaigua  lakes,  New  York. 

AmbooGBlia  spinosa  Hall  and  Clarke.  Hamilton  (Dev.). 

Ambocoelia  spinosa  Hall  and  Clarke.,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pp.  56, 
363,  pi.  39,  figs.  16-18.— Clarke,  Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist, 
1895,  p.  177,  pi.  4,  figs.  6-8. 

Loc,  Livingston  County,  New  York. 

Amboccelia  subambona  Hall = Martinia  subnmbona. 

AmboccBlia  nmbonata  (Oonrad).  Marcellns-Chemang  (Dev.). 

Orthis  nmbonata  Conrad,  Jour.  Acad.  Nat.  8oi.  Philadelphia,  VIII,  1842,  p.  264, 
pi.  14,  fig.  4.— HaU,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  167, 
tigs.  1-3. 

Orthis  nucleus  Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  p.  180,  fig.  8. 

AmboccBlia  nmbonata  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860, 
p.  71 ;— Pal.  New  York,  IV,  1867,  p.  259,  pi.  44,  figs.  7-18.— Nettelroth,  Ken- 
tucky Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  86,  pi.  17,  figs.  25, 
26.— Hall  and  Clarke,  Pal.  New  York,  VIlI,  Pt.  II,  1893,  pi.  29,  fig.  17;  pi. 
39,  figs.  4-9. 

Martinia  nmbonata  Herrick,  Geol.  Ohio,  VII,  1895,  pi.  20,  fig.  3. 

Loc,  New  York ;  Pennsylvania;  Falls  of  Ohio. 

AmbocoBlia  umbonata  gregaria  Hall = Ambocoelia  gregaria. 
AMPHIOEVIA  Hall.  Genotype  Pentamerns  elougatns  Yanaxem. 

Amphigenia  Hall,  Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867,  p.  163;— 
Pal.  New  York,  IV,  1867,  pp.  374,  382.— Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  II,  1893,  p.  252;— Thirteenth  Ann.  Sep.  N.Y.  State  Geologist,  1895^ 
p.  848. 

Amphigenia  carta  (Meek  and  Worthen).  Oriskany  (Dev.). 

StricklandlDia  elongata  var.  cnrta  Meek  and  Worthen,  Geol.  Survey  Illinois,  III, 
1868,  p.  402,  pi.  8,  fig.  1 ;  pi.  9,  fig.  5.— f  HaU  and  Clarke,  Pal.  New  York,  VIII, 
?t.  II,  1893,  p.  254. 

Loc,  Union  Connty,  Illinois. 

Amphigenia  elongata  (Yanaxem).    Oriskany  and  Up.  Helderberg  (Dev.). 

Pentamerns  elongatus  Vannxem,  Geol.  N.  Y. ;  Rep.  Third  Dist.,  1842,  p.  132, 
fig.  1.— HaU,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  Tables  of  Organic  Remains. 

Meganteris  elongatus  Hall,  Tenth  Bep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  123, 
figs.  1,  2. 

Rensselseria  elongata  Hall,  Twelfth  Rep.  Ibidem,  1859,  p.  38;— Pal.  New  York, 
III,  1859,  p.  453. 

Stricklandia  elongata  Billings,  Canadian  Jonr.,  VI,  1861,  p.  261,^\Sft.^V,^'^. 
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Amphigenia  elongata  ( Yauuxem) — ^Gontiuued. 

Strickl»ndiiiia  elongatu  Billin}^,  Geol.  Caiiiida,  1863,  p.  371,  fig.  390. 

AiDphigenia  eloDgaU  Hall,  Pal.  New  York,  IV,  1867,  p.  383,  pi.  &8A,  figs.  21-24; 
pi.  59,  figs.  l-ll.—Billings,  Cauadiaii  Nat.  GeoL,  u.  ser.,  VII.,  1874,  p.  240. — 
Kathbuu,  Proc.  Bostou  Sac.  Nat.  Hist.,  XX,  1879,  p.  34.— Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  253,  pi.  73,  figs.  16-20;  pi.  74,  figs.  1-9; 
pi.  76,  fig.  9. 

Loc.  New  York ;  Michigau ;  Cayuga,  Ontario ;  Rio  Maecuru and  Rio  Curua,  Brazil. 

Amphigenia  elongata  Bnbtrigonalifl  Hall.  Up.  Helderberg  (Dev.). 

Megan ter is  sabtrigonalis  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  123. 
Amphigenia  elongata  var.  subtrigoualis  Hall,  Pal.  New  York,  IV,  1867,  p.  384. 
Loc.  Erie  County,  New  York. 

Amphigenia  elongata  nndulata  Hall.  Up.  Helderberg  (Dev.). 

Ainpbigeuia  elongata  var.  nndulata  Hall,  Pal.  New  York,  IV,  1867,  p.  384,  pi. 
58A,  figs.  2&-27. 

Loc.  Mackinac,  Michigan. 

AHPHISTBOPHIA  Hall  and  Clarke.    Genotype  Strophouella   striata 

Hall. 

Amphistrophia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  292;~ 

Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  283. 
Obs.  Proposed  as  a  subgenus  of  Stropbonella. 

AHABAIA  Clarke.  Genotype  A.  paraia  Clarke. 

Anabaia  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  141.— Hall  and  Clarke, 
Tbirteenth  Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  805. 

Anahaia  paraia  Clarke.  Silurian. 

Anabaia  paraia  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  141,  figs.  124-127. 
Loc.  Rio  Troinbetas,  Province  of  Para,  Brazil. 

AHA8TB0PHIA  Hall.  Genotype  Pentameras  verueuili  Hall. 

Bracbymerus  Shaler  (non  Dej.,  18i4),  Bull.  Mus.  Comp.  Zool.,  4, 1865,  p.  69. 

Anastropbia  Hall,  Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867,  p.  163;~-Pal. 
New  York,  IV,  1867,  p.  374.— Nettelrotb,  Kentucky  Fossil  Shells,  Mem.  Ken- 
tucky Geol.  Survey,  1889,  p.  47.— Hall  and  Clarke,  Pal.  New  York, VIII,  Pt.  II, 
1893,  p.  224;— Tbirteentb  Ann.  K'ep.  N.  Y.  State  Geologist,  1895,  p.  839. 

Anastrophia  brevirostris  (Sowerby  t)  Hall.  Niagara  (Sil.). 

T«rebratula  brevirostris  Sowerby,  Murcbison's  Sil.  System,  1839,  p.  631,  pi.  13, 

fig.  15. 
Atrypa  brevirostris?  Hall,  Pal.  New  York,  II,  1852,  p.  278,  pi.  58,  fig.  1. 
Peutamenis  brevirostris  Hall,  Twelftb  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  77. 
Rhynchonella  brevirostris  Billings,  Geol.  Canada,  1863,  p.  315,  fig.  324. 
Loc.  Lockport,  Now  York.  • 

Ob8.  Compare  with  Anastrophia  interplicata.     If  a  pentameroid,  this  species  is 

probably  identical  with  Anastrophia  interplicata  Hall. 

Anastrophia  hemiplicata  W.  and  S.=Parastrophia  bemiplicata. 
Anastrophia  IntemascenB  Hall.  Niagara  (Sil.). 

Anjistropbia  verneuili  Hall  (non  Hall,  1859),  Twenty -eighth  Rep.  N.  Y.  State 
Mus.  Nat.  Hist.,  Doc.  ed.,  1876,  pi.  26,  figs.  41-49. 

Anastrophia  iuternascens  Hall,  Ibidem,  1879,  p.  168,  pi.  26,  figs.  41-49; — Eleventh 
Rep.  State  Geol.  Indiana,  1882,  p.  311,  pi.  26,  figs.  41-49.~NettelToth,  Kentucky 
Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  47,  pi.  32,  figs.  17-20.— 
Beecher  and  Clarke,  Mem.  N.  Y.  State  Mus.,  1, 1889,  p.  32,  pi.  3,  tigs.  14-16.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  224,  pi.  63,  fig.  30. 

Zoc.  Waldron,  Indiana;  Louisville,  Kentucky ;  Milwaukee,  Wisconsin. 
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Anastrophia  interplioata  (Hall).  Kiagara  (Sil.). 

Atrypa  iiiterplicata  Hall,  Pal.  New  York,  II,  1R52,  p.  275,  pi.  67,  fig.  2. 
Fentamenis  iuteritlicatns  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859, 

p.  77. 
Anastrophia  Interplioata  Miller,  American  Pal.  Foaaila,  1877,  p.  104. — Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1H93,  p.  224. 
Loe.  Lockport,  Now  York ;  Louisville,  Kentucky;  Wisconsin. 
Obs,  See  A.  breyirastris. 

Anastrophia  reversa  Miller=Parastrophia  reversa. 
AiisiMtrophia  scofieldi  W.  and  S.=ParaBtrophia  scofieldi. 
Anastrophia  verneuili  Hall,  1876  (non  1859)= Anastrophia  intemascens. 

Anastrophia  verneuili  (Hall).  Lower  Helderberg  (Dev.). 

Atrypa  lacanosa  Vaniixem  (non  Sowerby),  Geol.  N.  Y. ;  Rep.  Third  Dist.,  1842,  p. 
117,  fig.  3,  and  p.  119. 

Peutamerus  vernoaili  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  104, 
tigs.  1, 2;— Pal.  New  York,  III,  1859,  p.  260,  pi.  48,  fig.  1.— Billings,  Geol.  Can- 
ada, 1863,  p.  957,  fig.  453. 

Anastrophia  yemeuili  Miller,  N.  American  Geol.  Pal.,  1889,  p.  334. — Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  H,  1893,  p.  224,  pi.  63,  figs.  31-38;  pi.  84,  figs. 
43,44. 

Loc.  Eastern  New  York ;  Perry  County,  Tennessee;  Petermann  Fiord,  Greenland. 

Auazyga  recurvirostra  Davidson  =sZygospira  recarvirostris. 
AHOPLIA  Hall  and  Clarke.  Genotype  Leptaena  nncleata  Hall. 

Anoplia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  309 ;— Eleventh 
Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  293. 

AnopUa  nncleata  Hall.  Oriskany  and  Goriiiferons  (Dev.). 

Lept^ena  nncleata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  47. 
Leptsenaf  nncleata  Hall,  Pal.  New  York,  III,  1859,  p.  419,  pi.  94,  fig.  1.— Meek 

and  Worthen,  Geol.  Sunrey  Illinois,  III,  1868,  p.  393,  pi.  8,  fig.  8. 
Anoplia  nncleata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  309,  pi. 

15A,  figs.  17,  18;  pi.  20,  figs.  14-17. 
Loc.  Albany  County,  New  York;  Alexander  County,  Illinois;  Caynga,  Ontario. 
0b9.  It  is  probable  that  Productella  nncleata  Nicholson  is  a  synonym  of  this 

species. 

AHOPLOTHECA  Sandberger  (emend  Hall  and  Clarke).    Genotype  Pro- 
ductus  laniellosus  Sandberger=:Terebratala  venusta  Schnnr. 

Anoplotheca  F.  Sandberger,  Sitzb.  d.  k.  k.  Akad.  d.  Wissens.,  math  -naturw. 
Classe,  XVI,  1853,  p.  5;  XVIII,  p.  102.— Hall  and  Clarke,  Pal.  New  York,  VIII, 
Pt.  II,  1893,  p.  129,  figs.  113-121. 

Leptocoelia  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  108;— Twelfth 
Rep.,  Ibidem,  1859,  p.  32,  figs.  1,  2,  4;— Pal.  New  York,  III,  1859,  p.  447.— 
Billings,  Canadian  Jonr.,  VI,  1861,  p.  351.— Hall,  American  Jonr.  Sci., 
XXXVI,  1863,  p.  14.— Rominger,  American  Jour.  Sci.,  XXXV,  1863,  p.  84.— 
Hall,  Pal.  New  York,  IV,  1867,  p.  365.— Dall,  American  Jour.  Conch.,  VII, 
1871,  p.  60. — ^Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Sur- 
vey, 1889,  p.  151.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  136. 

CoBlospira  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  59;— Trans. 
Albany  Institute,  IV,  1863,  p.  146;— Pal.  New  York,  IV,  1867,  p.  328.— Hull 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  134,  figs.  122,  123. 

Bifida  Davidson,  Supplement  to  British  Dev.  Brach.,  Palipontographical  Soc, 
1882,  p.  27. 

Anoplotheca,  Cc^lospira,  and  Leptocoelia  Hall  and  Clarke,  Thirteenth  Ann.  Rep. 
N.  Y.  State  Geologist,  1895,  pp.  801-^03. 
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AHOPLOTHECA  Sandberger  (emend  Hall)— Oontinaed. 

Ohs.  Hall  and  Clarke  have  shown  that  Anoplotheca  and  Bifida  are  synonymons 
terms  and  that  CfBlospira  is  also  stmctarally  identical.  The  latter  naiue, 
however,  they  retain  as  a  subgenus  of  Anoplotheoa.  While  the  brachydinm 
is  not  yet  fully  known  in  LeptocoBlia,  all  its  other  characters  are  the  same 
as  those  of  CoBlospira.  Under  these  oircomstances  it  appears  best,  for  the 
present  at  least,  to  refer  all  American  species  of  Leptoocelia  and  Ccdlospira 
to  Anoplotheca. 

Anoplotheca  aontiplioata  (Oonrad).  Oorniferous  (Dev.). 

Atrypa  acutiplicata  Conrad,  Fifth  Ann.  Rep.  N.  Y.  Geol.  Survey,  1841,  p.  54. — 
Hall,  Fifteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1862,  pi.  ]  1,  fig.  17. 

Leptocoelia  acutiplicata  Hall,  Pal.  New  York,  IV,  1867,  p.  365,  pi.  67,  figs.  30-39. 

Ccelospira  acutiplicata  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  136,  pi.  53, 
figs.  32-39. 

Loc,  Waterville,  Cassville,  VjBst  Victor,  etc..  New  York. 

Anoplotheca  Camilla  (Hall).  Oriskany  and  Up.  Helderberg  (Dev.). 

CcBlospira  concava  Hall  (non  Hall  1863),  Pal.  New  York,  IV,  1867,  p.  329. 
Ccelospira  Camilla  Hall,  Ibidem,  1867,  pi.  5^,  figs.  13-19;— Twentieth  Rep.  N.  Y. 

State  Cab.  Nat.  Hist.,  1867,  p.  168.— Hall  and  Clarke,  Pal.  New  York,  VIII, 

Pt.  II,  1893,  p.  136,  pi.  53,  figs.  24-31. 
Loc,  Caledonia,  New  York ;  connty  of  Haldimand,  Ontario. 

Anoplotheca  concava  (Hall).  Lower  Helderberg  (Dev.), 

Leptoccelia  concava  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  107; — 
Pal.  New  York,  III,  1859,  p.  245,  pi.  38,  figs.  1-7.— Billings,  Canadian  Jour., 
VI,  1861,  p.  352,  fig.  127 ;— Geology  Canada,  1863,  p.  369,  fig.  383 ;  p.  957,  fig.  451. 

Ccelospira  concava  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  60; — 
Trans.  Albany  Institute,  IV,  1863,  p.  146. — Meek,  American  Jonr.  Sci.,  2d 
ser.,  XL,  1865,  p.  33.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 
134,  figs.  122, 123;  pi.  53,  figs.  20-23. 

Loc.  Albany  and  Schoharie  counties,  New  York ;  Kennedy  Channel,  Arctic  region. 

Anoplotheca  diohotoma  (Hall).  Oriskany  (Dev.). 

Leptocoelia  dichotoma  Hall,  Pal.  New  York,  III,  1859,  p.  452,  pl.l03B,  figs.  3.— 

Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  137. 
Loc.  Cumberland,  Maryland. 
Obn.  Possibly  the  young  of  Anoplotheca  flabellites. 

Anoplotheca  flmbnata  (Hall).  Oriskany  (Dev.). 

LeptocoBlia  fimbriata  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  33, 
fig.  3;— Pal.  New  York,  III,  1859,  p.  450,  pi.  103B,  fig.2.— HaU  and  Clarke, 
Ibidem,  VIII,  Pt.  II,  1893,  p.  137,  pi.  53,  figs.  47-52,  54, 55. 

Loe,  Cumberland,  Maryland. 

Anoplotheca  flabellites  (Conrad).  Oriskany  and  Gorniferoas  (Dev.). 

Atrypa  flabellites  Conrad,  Fifth  Ann.  Rep.  N.  Y.  Geol.  Survey,  1841,  p.  55. 

Atrypa  palmata  Morris  and  Sharpe,  Quart.  Jour.  Geol.  Soc.  London,  II,  1846, 
p.  276,  pi.  10,  fig.  5. 

Orthis  palmata  Sharpe  and  Salter,  Trans.  Geol.  Soc.  London,  2d  ser.,  VII,  1856, 
p.  207,  pi.  26,  figs.  7-10. 

Leptoccelia  propria  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  108. 

Leptocoilia  flabellites  Hall,  Twelfth  Rep.  Ibidem,  1859,  p.  33,  figs.  1,  2,  4;— Pal. 
New  York,  III,  1859,  p.  449,  pL  103B,  fig.  1;  pi.  106,  fig.  1.— BiUings,  Cana- 
dian Jour.,  VI,  1861,  p.  351,  fig.  126;— Geology  Canada,  1863,  p.  369,  fig. 
382.— Meek  and  Worthen,  Geol.  Survey  Illinois,  III,  1868,  p.  397,  pi.  8,  fig. 
3. — Hillings,  Pal.  Fossils,  II,  1874,  p.  42,  pi.  3,  figs.  5, 6. — Steinmann,  American 
Naturalist,  XXV,  1891,  p.  856.— A.  Ulrich,  N.  Jahrb.  f.  Mineral.,  Beilageband, 
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Anoplothaca  flabeUitai  (Gonrad) — Oontinued. 

YIII,  1882,  p.  eo,  pi.  4,  figs.  9,  10-18.— HaU  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  II,  1883,  p.  137,  pi.  53,  figs.  4(M6,  53.— Von  Ammon,  Zeito.  Gesells. 
fttr  Erdk.,  Berlin,  XXVni,  1893,  p.  363,  fig.  7. 
Orthis  aymara  Salter,  Quart.  Jour.  Oeol.  Soo.  London,  XVII,  1861,  p.  68,  pi.  4, 

fig.  u. 

Orthis  palmata  Sharpe  and  Salter,  Trans.  Geol.  Soc.  London,  2d  ser.,  VII,  1856, 
p.  207,  pL  26,  figs.  7-10. 

Loe.  Schoharie,  etc..  New  York;  county  of  Haldimand,  Ontario;  Gasp^;  Cum- 
berland, Maryland;  Union  County,  Blinois;  Bolivia;  Tanquarassu,  Matto 
GroBso,  Brazil;  Falkland  Islands;  South  Africa. 

Anoplotheea  hemifpherioa  (Sowerby).  Olinton  (Sil.). 

Atrypa  hemispherica  Sowerby,  Murchison's  Silarian  System,  1839,  p.  639,  pi.  20, 

fig.  7.— Hall,  PaL  New  York,  II,  1852,  p.  74,  pi.  23,  fig.  10. —Billings,  Geology 

Canada,  1863,  p.  318,  fig.  337. 
Atrypa  hemispherica  f  Hall,  Geology,  N.  Y. ;  Bep.  Fourth  Dist.,  1843,  p.  73,  fig.  4. 
LeptoccBlia  hemispherica  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859, 

p.  77. — ^Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey, 

1889,  p.  152,  pi.  32,  figs.  21-23,  36-^.— Foerste,  Proc.  Boston  Soc.  Nat.  Hist., 

XXIY,  1890,  p.  325,  pi.  6,  figs.  18, 19. 
Atrypa  flabella  Shaler,  Bull.  Mus.  Comp.  Zool.,  4,  1865,  p.  68. 
CoBlospiraf  hemispherica  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

136,  pi.  82,  figs.  1^  ( f  pi.  52,  fig.  16). 
Loc,  England;  Rochester,  Sodns,  and  Walcott,  New  York;  Louisville,  Kentucky; 

Cumberland  Gap,   Tennessee;   Ringgold,  Georgia;  Collinsville,  Alabama; 

Arisaig,  Nova  Scotia  (Ami) ;  Antioostl. 

Anoplotheea  infrequenB  (Walcott).  Lower  and  Upper  Devonian. 

Trematospira  infreqnens  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  151, 

pi.  4,  fig.  3. 
Loc.  Lone  Mountain,  Nevada. 
Ohs.  The  exterior  is  like  that  of  A.  flabellites. 

Anoplotheea  planoeon^eza  (Hall).  Clinton  (Sil.). 

Atrypa  planooonvexa  Hall,  Pal.  New  York,  II,  1852,  p.  75,  pi.  23,  fig.  11.— Bil- 
lings, Geology  Canada,  1863,  p.  318,  fig.  336. 

LeptoccBlia  planooonvexa  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859, 
p.  78. — ^Nicholson  and  Hinde,  Canadian  Jour.,  n.  ser.,  XIV,  1874,  p.  144. 

Coelospira  f  planoconvexa  Hall  and  Clarke,  Pal.  New  York,  Vlll,  Pt.  II,  1893, 
p.  136,  pi.  52,  fig.  15;  pi.  53,  figs.  11-16. 

Loc.  Flamborough  Head,  Ontario;  Niagara  of  Wisconsin  (Whitfield). 

Anoplotheea  plioatnla  (Hall).  Clinton  (Sil.). 

Atrypa  plicatula  Hall,  Geol.  N.  Y.;  Rep.  Fourth  Dist.,  1843,  p.  71,  fig.  4;— Pal. 

New  York,  II,  1852,  p.  74,  pi.  23,  fig.  9. 

Leptocceliaf  plicatula  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859, 

p.  78. 
Rhynchonella  plicata  Miller,  N.  American  Geol.  Pal.,  1889,  p.  369. 

CcBlospiraf  plicatula  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  136, 

pi.  52,  figs.  12-14 ;  pi.  82,  fig.  5. 

Loe.  Reynales  Basin,  New  York;  Niagara  of  Wisconsin  (Whitfield). 

ATHYSI8  McCoy  (emend  Hall  and  Clarke). 

Genotype  Terebratnla  concentrica  von  Bnch. 

Athyris  McCoy,  Carb.  Fossils  Ireland,  1844,  pp.  128,  146.~Hall,  Thirteenth  Rep. 
N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  73.— Billings,  Canadian  Jour.,  V,  1860, 

Bull.  87 10 
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ATHYEI8  McCoy  (emend  Hall  and  Olarke)— Oontinued. 

p.  273  J— Ibidem,  VI,  1861,  p.  138;— Pal.  Foasils,  I,  1862,  p.  144.— Hall.  Twen- 
tieth Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867,  pp.  152,  258;— Pal.  Now  York, 
IV,  1867,  p.  282.— Billings,  American  Joor.  Sci.,  XLIV,  1867,  p.  48.— Ilerrick, 
Ball.  Denison  Univ.,  IV,  1888,  p.  14.— Nettelrotb,  Kentucky  Fossil  Shells, 
Mem.  Kentucky  Geol.  Survey,  1889,  p.  87.— Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  II,  1893,  p.  83,  fig.  57  on  p.  86;— Thirteenth  Ann.  Rep.  N.  Y.  State 
Geologist,  1895,  p.  777. 

Spirigera  d'Orbigny,  Paris  Acad.  Sci.,  Comptes  Rendns,  XXV,  1847,  p.  268. 

Enthyris  Qnenstedt,  Petrefactenkunde  Deutschlauds,  1871,  p.  442. 

Atbyris  americana  Swallow =Cleiothyri8  roissyi. 

Athyris  angelica  Hall.  Obemang  (Dev.). 

Athyri8  angelica  Hall,  Fourteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1861,  p.  99;— 
Fifteenth  Rep.  Ibidem,  1862,  pi.  3,  figs.  10-13,  24;— Pal.  New  York,  IV,  1867, 
p.  292,  pi.  47,  figs.  9-20.— VValcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  ISSi, 
p.  148.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  90,  pi.  45, 
figs.  26-30. 

Loc.  PbilUpsburg,  Rockville, etc..  New  York;  Meadville,  Pennsylvania;  Eureka 
district,  Nevada. 

Athyris  angelica  ocddentalis  Whiteaves.  Hamilton  (Dev.)« 

Athyris  angelica  occiden talis  Whiteaves,  Cont.  Canadian  Pal.,  I,  1891,  p.  227, 

pi.  32,  fig.  3. 
Loc.  Athabasca  River,  Canada. 

Athyris  ashlandeiisis  HeiTick=: A.  lamellosa. 

Athyris  biloba  (A.  Wincbell).  Kinderbook  (L.  Carb.). 

Spirigera  biloba  A.  Wincbell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1866,  p.  118. 
Loc.  Rockford,  Indiana. 

Oha.  This  Hpecies  is  not  well  established  and  is  based  upon  a  single  ventral 
valve. 

Atbyris  blancba  Billiiig8=Meri8tella  blancba. 
Atbyris  borealia  BilliDg8=Gatazyga  erratica. 

Athyris  brittsi  Miller.  Middle  Devonian. 

Atbyris  brittsi  Miller,  Eighteenth  Ann.  Rep.  Geol.  Survey  Indiana,  1894,  p.  314, 

pi.  9,  figs.  16-18. 
Loc.  Near  Otter ville,  Missouri. 
Obs.  Probably  the  same  as  A.  spiriferoides. 

Atbyris  caputaerpentis  Swallow=Seminula  caputserpentis. 

Atbyris  cbaritoiiensis  8wallow=Seniinula  cbaritoneiisis. 

Atbyris  cbloe  Billing8=Parazyga  birsnta. 

Atbyris  clara  Billiiig8=Meristella  nasuta. 

Atbyris  claytoni  Swallow=Seminula  claytoni. 

Atbyris  clintonensis  S wallow =Cleiotbyris  clintonensis. 

Atbyris  clnsia  Billings =Meristella  elusia. 

Atbyris  concentrica  Billings  (non  von  Biich)= A.  spiriferoides. 

Atbyris  congesta  Gonrad=Hyatella  congesta. 

Athyris  oora  Hall.  Hamilton  and  Cbemung  f  (Dev.). 

Athyris  cora  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  94;— 
Fifteenth  Rep.  Ibidem,  1862,  pi.  3,  figs.  15,  16;— Pal.  New  York,  IV,  1867,  p. 
291,  pi.  47,  figs.  1-7.— Hall  and  Clarke,  Ibidem,  VIII,  Pt.  11,  1893,  p.  90,  pi. 
45,  figs.  6-10. 

Z^e.  Delphi,  New  York. 
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Athyrii  (t)  corpulenta  (A.  Winchell).  Kiiiderhook  (L.  Garb.). 

Spirigera  oorpalenta  A.  Winclielli  Proc.  Aoad.  Nat.  Bci.  Philadelphia,  1863,  p.  6. 
Loc,  Barliogton,  Iowa. 

Athyris  crassicardinalis  White  =:Gleiothyris  crassicardinalis. 
Athyris  crassirostra  Billing8=:  Whitfieldella  cylindrica. 
Athyris  cylindrica  Billings =Whitfieldella  cylindrica. 

Athyris  densa  Hall  and  Clarke.  St.  Louis  (L.  Garb.). 

Athyris  deosa  Hall  aud  Clarke,  Pal.  New  York,  VIII,  Pt.  U,  18d5,  p.  364,  pi.  46, 

figs.  6-12. 
Loe,  Washington  County,  Indiana;  Coleahurg,  Kentucky. 
Oh9,  Compare  with  Centronella  ( f )  orassicardinalis. 

Athyris  differentis  McGhesney=3eminala  argentea. 
Athyris  eborea  A.  Winchell= A.  vittata. 
Athyris  euzona  Swallow  =:Seminula  formosa. 
Athyris(  f )  formosa  Swallow  =:Seminnla  formosa. 

Athyris  fUtonensis  (Swallow).  Gorniferoas  and  Hamilton  (Dev.). 

Spirigera  fnltonensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  July  or  August,  1860, 
p.  650. 

Spirigera  minima  Swallow,  Ibidem,  1860,  p.  649. 

Athyris  vittaU  HaU,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  89;-- 
Pal.  New  York,  IV,  1867,  p.  289,  pi.  46,  figs.  1-4.— White,  Second  Ann.  Rep. 
Indiana  Bureau  of  Statistics  and  Geol.,  1880,  p.  502,  pi.  4,  figs.  8,  9; — Tenth 
Rep.  State  Geol.  Indiana,  1881,  p.  134,  pi.  4,  figs.  8,  9.— Nettelroth,  Kentucky 
Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  87,  pi.  16,  figs.  25-32.— 
Whiteaves,  Cont.  Canadian  Pal.,  I,  1892,  p.  228.— Hall  and  Clarke,  Pal.  New 
York,  VIU,  Pt.  II,  1893,  p.  90,  figs.  62,  63;  pi.  45,  figs.  1-5.— Keyes,  Geol. 
Survey  Missouri,  V,  1895,  p.  90,  pi.  41,  fig.  1. 

Spirigera  eborea  A.  Winchell,  Rep.  Lower  Peninsula  Michigan,  1866,  p.  94. 

Loe.  Callaway  County,  Missouri ;  Iowa  City  and  New  Buffalo,  Iowa ;  Falls  of 
Ohio;  Alpena,  Michigan;  Lake  Winnipegosis,  Manitoba. 

OhB,  Specimens  of  S.  fnltonensis  Swallow  and  S.  eborea  Winchell  in  the  writer's 
collection  prove  to  be  the  same  as  A.  vittata  Hall. 

Athyris  haxmibalensis  (Swallow).  Ghouteau  (L.  Garb.). 

Spirigera  hannibalensis  Swallow,  Trans.  St.  Louis  Aoad.  Sci.,  I,  1860,  p.  649. 
Athyris  hannibalensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  90, 

pi.  46,  figs.  13-15.— Keyes,  Geol.  Survey  Missouri,  Y,  1895,  p.  90,  pi.  40,  fig.  9. 
Loc,  Clarksville,  Hannibal,  etc.,  Missouri;  Sciotoville,  Ohio. 
Obs,  Meek  was  inclined  to  regard  this  species  the  same  as  A.  lamellosa.    It  is, 

however,  distinct.    See  A.  missouriensis. 

Athyris  harpalyce  Billings  ssWhitfieldella  harpalyce. 

Athyris  hawni  S wallow  =:Seminala  bawni. 

Athyris  beadi  Billings=Gatazyga  beadi. 

Athyris  beadi  anticostiensis  Billiiigs=Gatazyga  erratica. 

Athyris  beadi  borealis  Billings =Gatazyga  erratica. 

Athyris  birsuta  Hall=:Gleiothyris  birsuta. 

Athyris  incrassata  Hall.  Bnrlington  (L.  Garb.). 

Athyris  incrassata  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  600,  pi.  12,  fig. 

6.— HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  90,  pi.  46,  fig.  21; 

pi.  83,  fig.  39. 
Athyris  incrassatus  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  91,  pi.  41,  fig.  10. 
Xoc.  Bnrlington,  Iowa;  Quincy,  Illinois;  Hannibal,  Missouri. 
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Athyris  intermedia  Nicholson  =:WlutfieldelIa  intermedia. 

Athyris  intervarica  McChesDey.  Barliugton  (L.  Oarb.). 

Atliyris  intervarica  McChesnej,  Descriptions  New  Pal.  Foss.^  1861,  p.  78. 

Loc,  Barlington,  Iowa. 

Oha,  May  be  the  same  as  A.  lamellosa  L'£veill^. 

Ath]^™  (?)  jacksoni  (Swallow).  Upper  Goal  Measures. 

Spirigera  jacksoni  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  651. 
Loo,  Cass  Coantj,  Missouri. 

Athyris  jalia  BilliDg8=Whitfieldella  julia. 
Athyris  jonia  Billings =Hyattella  junia. 

Athyris  lamellosa  (I/Eveill^).  Waverly-Keoknk  (L.  Garb.). 

Spirifer  lamellosns  L'EveiU^,  M^m.  Soc.  G^l.  de  France,  II,  1885,  p.  39,  figs. 

21-23. 
Athyris  lamellosa  Meek,  Pal.  Ohio,  II,  1875,  p.  283,  pL  14,  fig.  6.— Herrick,  BuU 

Denison  Univ.,  Ill,  1888,  p.  49,  pi.  2,  fig.  7.'HaU  and  Clarke,  Pal.  New  York, 

VIII,  Pt.  II,  1893,  p.  90,  pi.  46,  figs.  16-20. 
Athyris  ashlandensis  Herrick,  Bull.  Denison  Univ.,  IV,  1888,  p.  24,  pi.  3,  fig.  6; — 

Geol.  Ohio,  VII,  1895,  pi.  23,  fig.  10. 
Lac.  Europe ;  Scioto ville,  and  Licking  County,  Ohio;  Lebanon,  Kentucky ;  Craw- 

fordsville,  Indiana;  New  Mexico. 
Ohi.  See  A.  intervarica  McCbesney. 

Athyris  lara  Billings =Atrypa  lara. 

Athyris  maconensis  Swallow=:Semina]a  maconensis. 

Athyris  maia  Billings =Martiuia  maia. 

Athyris  minima  Swallow= A.  foltonensis. 

Athyris  minntissima  Webster.  Ghemang  (Dev.). 

Athyris  minntissima  Webster,  American  Nat.,  XXII,  1888,  p.  1015. 
Loo,  Near  Eockford,  Iowa. 

Athyris  missouriensis  Swallow  =:Gleiothyris  missouriensis. 

Ath3rris  missonriensis  (A.  Winchell).  Ghoateau  (L.  Garb.). 

Spirigera  missouriensis  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865, 

p.  117. 
Loo.  Louisiana,  Missouri ;  Medina  County,  Ohio. 
Ohs.  Should  be  compared  with  A.  hannibalensis. 

Athyris  montioola  (White).  Lower  Oarboniferous. 

Spirigera  monticola  White,  Wheeler's  Geogr.  Geol.  Expl.  and  Survey  west  100 
Merid.,  Prel.  Rep.,  1874,  p.  16;— Final  Rep.  Ibidem,  IV,  1875,  p.  91,  pi.  5, 

fig.  11. 
Loc.  Mountain  Spring,  Nevada. 

Athyris  naviformis  Billings=Whitfleldella  naviformis. 
Athyris  nitida  Billings =Whitfieldel]a  nitida. 
Athyris  obmaxima  McGhesney=Gleiothyris  obmaxima. 
Athyris  obvia  McGhesney=Gleiothyri8  obvia. 

—^ttiyris  ohioensis  (A.  Winchell).  Waverly  (L.  Garb.). 

Spirigera  ohioensis  A.  Winchell,  Proc.  Acad.  Nat.  Soi.  Philadelphia,  1865,  p.  118. 
Athyris  ohioensis  Herrick,  Bull.  Denison  Univ.,  Ill,  1888,  p.  49,  pL  2,  fig.  1. 
Loc,  Akron  and  Scioto  ville,  Ohio. 

Athyris  orbicularis  McGhesney=Gleiothyris  orbicularis. 
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Ath3rii8  (1)  otteryillensii  Miller.  Middle  Devonian. 

Athyris  otterrillensis  Miller^  Eighteenth  Ann.  Rep.  Geol.  Survey  Indiana,  1894, 

p.  314,  pi.  9,  figs.  14, 15. 
Xoe.  Near  Otteryille,  Miasoari. 

Athyns  papilioniformis  McChesuey.  Kaskaskia  (L.  Garb.). 

Athyris  spiriferoidee  MoChesney  (non  Eaton,  1831),  Deecriptions  New  Pal.  Foas., 

1860,  p.  46. 
Athyrief  papilioniformis  McChesney,  Ibidem,  1865,  pi.  6,  fig.  4; — Trans.  Chicago 

Acad.  Sci.,  I,  1868,  p.  33,  pi.  6,  fig.  4. 
Loc.  Fountain  Bluff,  Illinois. 

Athyris  parvirostris  Meek  and  Worthcn=:Gleiothyri8  roissyi. 

Athyris  parmla  Whiteaves.  Hamilton  (Dev.). 

Athyris  parmla  Whiteaves,  Cont.  Canadian  Pal.,  1, 1891,  p.  228,  pi.  32,  figs.  4,  5. 
Loe,  Athabasca  River,  Canada. 

Athyris  pectiniferaf  Swallow  (non  Sowerby)=C1eiothyri8  roissyi. 
AthyriB  (?)  perinflata  McGhesney.  Keokuk  (L.  Garb.). 

Athyris  perinflata  McChesney,  Descriptions  New  Pal.  Foss.,  1861,  p.  81. 
Loe,  Nanvoo,  Illinois. 

Athyris  persinnata  Meek=Seminala  pcrsinuata. 

Athyris  planosnlcata  American  authors  (non  Phillips) =Gleiothyri8 

roissyi. 
Athyris  plattensis  Swallow=Seminula  plattensis. 

Athyris  polita  Hall.  Ohemnng  (Dev.). 

Atrypa  polita  Hall,  Geol.  N.  Y.;  Rep.  Fourth  Diet.,  1843,  Tables  of  Organic 

Remains,  65,  fig.  5. 
Athyris  f  polita  Hall,  Pal.  New  York,  IV,  1867,  p.  293,  pi.  47,  figs.  21-33. 
Athyris  polita  Hall  and  Clarke,  Pal.  Now  York,  VIII,  Pt.  II,  1895,  pi.  46,  figs.  1-5 
Loc,  Jasper,  Randolph,  and  Albion,  New  York. 

Athyris*prinstana  Billings=Hindella  prinstana. 

Athjrria  prouti  (Swallow).  Chouteau  (L.  Garb.). 

Spirigera  pronti  Swallow,  Trans.  St.  Lonis  Acad.  Sci.,  I,  1860,  p.  649. 
Athyris  prouti  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  91. 
Loe.  St.  Lonis  County,  etc.,  Missouri. 

Athyris  reflexa  Swallow^Gleiothyris  reflexa. 

Athyris  roissyi=Gleiothyris  roissyi, 

Athyris  singletoni  Swallow =Beiniuula  singletoni. 

Athyris  (t)  solitaria  Billings.  Anticosti  (SO.). 

Athyris  solitaria  Billings,  Catalogue  Sil.  Foss.  Anticosti,  1866,  p.  48. 
Loe.  Anticosti. 

Athyris  spiriferoides  McGhesney  (non  Baton) = A.  papilioiuformis. 
Ith3rris  spiriferoides  (Baton).  Gorniferous  and  Hanulton  (Dev.). 

Terebratnla  spiriferoides  Eaton,  American  Jour.  Sci.,  XXI,  1831,  p.  137; — Geo- 
logical Text-book,  1832,  p.  46. 

Atrypa  concentrica  Conrad  (non  yon  Buch),  Ann.  Rep.  Geol.  Survey  New  York, 
1838,  p.  111.— Hall,  Geol.  New  York;  Rep.  Fourth  Dist,  1843,  p.  198,  fig.  5. 

Spirifera  spiriferoides  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  153, 
figs.  1,  2.— Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  828,  fig.  667. 

Athyris  spiriferoides  HaU,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860, 
p.  93,  figs.  1-4 ;— Fifteenth  Rep.  Ibidem,  1862,  p.  180,  figs.  1-4;— Pal.  New 
York,  rv,  1867,  p.  285,  pi.  46,  figs.  5-31.— Hall  and  Clarke,  Pal.  IJwi  Xwk., 
Vni,  Pt.  H  1893,  p.  89,  ligs,  60,  Gl ;  pi.  45,  figs.  U-27. 
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Athyrii  ipiriferoides  (Eaton)—  Continued. 

Athyris  concentrica  BiHings,  Canadian  Jonr.,  VI,  1861,  p.  145,  figs.  54-67;— Geol. 

Canada,  1863,  p.  373,  fig.  399;  p.  385,  fig.  421. 
hoc.  New  York ;  Pennsylvania ;  Maryland ;  Virginia ;  Cayuga  and  Widder,  Canada. 

Atbyris  sqnamosa  WorthensOleiothyris  squamosa. 
Athyris  sublamellosa  Hall=Gleiothyri8  roissyi. 
Atbyris  subquadrata  Hall=Seminu1a  subquadrata. 
Atbyris  snbtilita  Hall=Seminula  argentea. 
Athyris  trinncleus  Hall=Seminula  trinucleus. 
Athyris  trisinuatus  McChesney=Meristina  trisinuata. 
Atbyris  tumida  J{oemer=Meristina  tnmida. 

Athyris  (?)  tnmidiila  Billings.  Anticosti  (Sil.). 

Athyris  tomidula  Billings,  Catalogue  Sil.  Foss.  Anticosti,  1866,  p.  47. 

Loc,  Anticosti. 

Ohs,  Probably  a  species  of  Whitfieldella. 

Ath3rri8  (1)  turgida  Shaler.  Anticosti  (Sil.). 

Atbyris  tnrgida  Shaler,  Bull.  Mus.  Comp.  Zool.,  4, 1865,  p.  69. — Miller,  N.  Ameri- 
can Geol.  Pal.,  1889,  p.  335. 
Loc,  Anticosti. 

Athyris  nltravarica  McChesney.  Keokuk  (L.  Garb.). 

Athyris  nltravarica  McChesney,  Descriptions  New  Pal.  Fossils,  1861,  p.  79. 
Loc,  Keokuk,  Iowa. 

Athyris  umbonata  Billings =Hindclla  umbonata. 
Athyris  unisulcata  Billings=Pentagonia  unisnlcata. 
Athyris  vittata  Hall=A.  fultonensis. 

ATBTPA  Dalman.  Genotype  Anomia  reticularis  Linnsens. 

Atrypa  Dalman,  Kongl.  Svenska  Vet.-Akad.  Handl.,  f<>r  1827,  1828,  p.  102.—^ 
BiUings,  Canadian  Nat.  Geol.,  I,  1856,  p.  134 ;— Canadian  Jour.,  VI,  1861,  p. 
264.— Whitfield,  Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867,  p.  141,  pi. 
1.— Hall,  Pal.  New  York,  IV.  1867,  p.  312. —Nettel roth,  Kentucky  Fossil 
Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  88.— Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  IF,  1893,  p.  163 ;— Thirteenth  Ann.  Rep.  N.  Y.  State  Geolo- 
gist, 1895,  p.  818. 

Atrypa  aequiradiata  Oonrad=Rens8eljBria  nequiraditita. 

Atrypa  acutiplicata  Conrad =Anoplotheca  acutiplicata. 

Atrypa  acutirostrum  Ha11=RhynchoneIla  acutirostris. 

Atrypa  afiinis  Vanuxeui=:A.  reticulai*is. 

Atrypa  altilis  Hall=Camarotoechia  plena. 

Atrypa  ambigua  Hall=Camare]1a  ambigua. 

Atrypa  aprinis  Hall=noin(Bospira  apriiiiformis. 

Atrypa  arata  Conrad =Pentaraerella  arata. 

Atrypa  aspera  American  authors = A.  spinosa. 

Atrypa  aspera  occidentalis  Hall  =  A.  hystrix  occidentalis. 

Atrypa  bideiis  Hall=Iihynelioiiella  bideiis. 

Atrypa  bidentata  Hal]=Bhynchonella  bidentat.i 

Atrypa  bisulcata  Hall  (non  Vanuxem)=Cyclospira  bisnlcata. 

Atrypa  bisulcata  Vanuxeni  (non  Hall)  =  Whitfiililolla  bisulcata. 

Atrypa  brevirostris  Hall=Anastrophia  brevirostris. 
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Atrypa  calvini  Nettelroth  =  A.  nigo8a. 

Atrypa  camura  Hall^Treiuatospira  camura. 

Atrypa  capax  Conrad =UhyiicliotreiDa  capaz. 

Atrypa  cbemangeusis  Oourad=: A.  reticularis. 

Atrypa  circulas  Ha]l=Para8trophia  liemiplicata. 

Atrypa  comis  Owen=Gypidala  comis. 

Atrypa  oouceutrica  Conrad,  and  Hal1=Athyri8  spiriferoides. 

Atrypa  concinna  Haii=Nac]eo8pira  conciuna. 

Atrypa  congesta  Conrad=HyatteIla  cougesta. 

Atrypa  congregata  Conrad =Camarot<echia  congregata. 

Atrypa  contracta  Hall=Caniarot(echia  coiitracta. 

Atrypa  corallifera  Hall=:Dictyonella  corallifera. 

Atrypa  cra88iit)stram  Hall=Whitfie1del1a  cylindrica. 

Atrypa  caboides  Yanuxem,  and  Ha]l=:Hypotbyris  caboides. 

Atrypa  caneata  Hall=£hynchotretra  cuneata  americana. 

Atrypa  caspidata  Hall=Triplecia  caspidata. 

Atrypa  cylindrica  Hall=Wbitfieldella  cylindrica. 

Atrypa  deflecta  Hall=ZygoBpira  deflecta. 

Atrypa  deiitata  Hallr=Rhyuckotrenia  dentata. 

Atrypa  desquamata  Sowerby.  Middle  Devonian. 

Atrypa  deBqnamata  Sowerby,  Trans.  Geol.  Soc,  2d  ser.,  V,  1840,  pi.  56,  figs. 

19, 20.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  150,  pi.  14,  fig.  4. 
Loc.  Europe;  Petoskey,  Michigan;  Eureka  district,  Nevada. 

Atiypa  disparilis  Hall=Atrypina  disparilis. 
Atrypa  dnbia  Hall=Protorhyncha  dnbia. 
Atrypa  dumosa  Hall  =  A.  spinosa. 
Atrypa  dnplicata  Hail=Camarot(£chia  duplicata. 

Atrypa  ellipsoidea  Nettelrotb.  Corniferous  (Dev.). 

Atrypa  ellipsoidea  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geo). 

Survey,  1889,  p.  90. 
Loc,  Falls  of  Ohio. 

Atrypa  elougata  Conrad =Ben88el(eria  ovoides. 

Atrypa  emacerata  Hall=Rbyn(;bonella  einacerata. 

Atrypa  eqoiradiata  Hall=Camarot(£cbia  equiradiata. 

Atrypa  exigua  IIall=Zyg08p]ra  exigna. 

Atrypa  cximia  Hall=Camarot(£cbia  eximia. 

Atrypa  oxtans  Emmons=Tr]plecia  extans. 

Atrypa  flabella  SbakT=:  Auoplotbeca  bemi8pberica. 

Atrypa  flabellites  Coiirad= Anoplotbeca  ilabellites. 

Atrypa  galeatus  Dalmaii=Gypidula  galeata. 

Atrypa(?)  gibbosa  Hall.  Clinton  (Sil.). 

Atrypa  gibbosa  HaU,  Pal.  New  York,  II,  1852,  p.  79,  pi.  20,  fig.  10. 
Loc,  Clinton,  New  York. 

Atrypa  globuliformis  Vanuxeni=Leiorbyncbu8  globulitbrme. 
Atrypa  hemiplicata  Hall=Para8trophia  bemiplicata. 
Atrypa  hemispberica  8owerby= Anoplotbeca  bemispherica. 
Atrypa  birsuta  Hall=Parazyga  birsota. 
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Atrypa  hystriz  Hall.  Ohemuug  (Dev.)- 

Atrypa  liystrix  Hall,  Geology  N.  Y. ;  Rep.  Fourth  Diet.,  1843,  p.  271,  lig.  2.— Rog- 
ers, Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  829,  fig.  681.— Hall,  Pal.  New 
York,  IV,  1867,  p.  326,  pi.  53A,  figs.  1&-17.— Whitfield,  Geol.  Wisconsin,  IV, 
1882,  p.  333,  pi.  26,  fig.  5.— Hall  and  Clarke,  Pal.  New  York,  VHI,  Pt.  II, 
1895,  pi.  55,  fig.  23. 

Loc,  Steuben  County,  New  York;  Pennsylvania;  Rockford,  Iowa;  Milwaukee, 
Wisconsin. 

Ohs.  See  A.  spinosa. 

Atrypa  hystriz  elongata  Webster.  Chemung  (Dev.). 

Atrypa  hystrix  var.  elongata  Webster,  American  Nat.,  XXII,  1888,  p.  1104. 
Loc,  Near  Rockford,  Iowa. 

Atrypa  hystriz  ooddentalifl  Hall.  Middle  Devonian. 

Atrypa  aspera  var.  occidentalis  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  515, 
pi.  6,  fig.  3.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1896,  pi.  55,  figs. 
18-20. 

Atrypa  aspera  Meek  and  Worthen,  Geol.  Survey  Illinois,  III,  1868,  p.  403,  pi.  13, 
fig.  7. 

Loc.  Independence,  Davenport,  etc.,  Iowa;  Rock  Island,  Illinois. 

Ohs,  This  variety  is  probably  more  closely  related  to  A.  hystrix  than  to  A.  aspera. 

Atrypa  hystriz  planoBulcata  Webster.  Ghemang  (Dev.). 

Atrypa  hystrix  var.  planosulcata  Webster,  American  Nat.,  XXII,  1888,  p.  1104. 
Loc,  Near  Rockford,  Iowa. 

Atrypa  imbricata  Hall  (non  Sowerby):=A.  nodostriata. 
Atrypa  impressa  Hall = A.  reticalaris  impressa. 
Atrypa  impressa  Shaler  (non  Hall)=A.  reticalaris. 
Atrypa  increbescens  Hall=Rbyiichotrema  inaequivalvis. 
Atrypa  intermedia  Hall=Whitfieldella  intermedia. 
Atrypa  interplicata  Hall=Anastrophia  interplicata. 
Atrypa  Isevis  Vanuxem=Meri8tella  laevis. 
Atrypa  lacanosa  yauuxem= Anastrophia  verneuili. 
Atrypa  lamellata  Hall=Rhynchonella  lamellata. 

Atrypa(?)  lara  (Billings).  Anticosti  (Sil.). 

Atbyris  lara  Billings,  Catalogue  Sil.  Foss.  Anticosti,  1866,  p.  47. 

Atrypa  lara  Davidson,  Suppl.  British  Sil.  Brach.,  Palseontographical  Soc.,  1882, 
p.  121. 

Loc.  Anticosti. 

Ohs,  Said  to  have  a  true  Atrypa  loop  and  spires.  The  exterior  is  smooth.  Prob- 
ably the  type  of  a  new  genus. 

Atrypa  laticormgata  Foerste.  Clinton  (Sil.). 

Atrypa  lati-corrugata  Foerste,  Geol.  Ohio,  VII,  1896,  p.  591,  pi.  57A,  fig.  16. 
Loc,  Dayton,  Ohio. 

Atrypa  laticostata  Hall  (non  Phillips) =Oamarotcechia  contracta. 
Atrypa  lentiformis  Vaniixem=A.  reticnlaris. 
Atrypa  limitaris  Hall=Leiorhynebas  limitare. 

Atrypa  (?)  lingnlata  Mcollet.  Lower  Carboniferous. 

Atrypa  lingulata  Nicollet,  Rep.  Hydrog.  Basin  Up.  Miss.  River,  1843,  p.  167. 
''Subfusiform ;  valves  nearly  equaUy  convex;  inferior  valve  with  a  longitudinal 

sinus ;  base  projecting  in  the  middle,  the  margin  of  the  projoction  truncated. 

St.  Louis,  and  also  the  bluff  beneath  RockweU,  IllinoiB.'' 
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Atrypa  maiginaliB  (Dalman).  Niagara  (Sil.). 

Teiebrstnls  marginalis  DftlmADy  Kongl.  SveoBka  yet.-Akad.  Handl.,  fur  1827| 

1828,  p.  59,  pi.  6,  fig.  6. 
Atrypa  marginaliB  Boemer,  Sil.  Fauna  wwt.  Teanecisee,  1860,  p.  69,  pi.  5,  fig.  10. — 

BillingB,  Catalogue  Sil.  Fom.  AntiooBti,  1866,  p.  46.— Hall  and  Whitfield, 

Twenty-fourth  Bep.  New  York  State  Cab.  Nat.  Hist.,  1872,  p.  197.— Foerste, 

Proc.  Boston  Soo.  Nat.  Hiet.,  XXIY,  1890,  p.  314,  pi.  6,  figa.  8,  9;— Geol.  Ohio, 

VII,  1895,  p.  591,  pi.  25,  figB.6,  9;  pi.  31,  figs.  8,  9.— Hall  and  Clarke,  PaL 

New  York,  VIII,  Pt.  II,  1895,  pi.  55,  figs.  24,  25. 
Trematoapira  matthewsoni  MoCheeney,  DescriptiouB  New  Pal.  Foes.,  1860,  p. 

71;— Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  32,  pi.  7,  fig.  3. 
Atrypa  nodostriata  Foerste  (non  Hall),  Ball.  Denison  Univ.,  I,  1885,  p.  90,  pi. 

13,  fig.  9. 
Atrypa  marginalie  var.  moltistriata  Foerste,  Proo.  Boston  Soc.  Nat.  Hist.,  XXIV, 

1890,  p.  316,  pi.  6,  fig.  8. 
Loc.  Europe;  Anticosti;  Dayton, Ohio;  Hanover,  Indiana;  Louisville,  Kentucky; 

Decatur  County,  Tennessee ;  Bridgeport,  Illinois. 

Atrypa  masonii  (Salter).  Silurian. 

Rhynchonellamasonii  Salter,  Sutherland's  Jour.  Voyage  BaffinsBay,  etc.,  II,  1852, 
p.  ocxxi,  pi.  5,  fig.  5. — Etheridge,  Quart.  .Jour.  Geol.  Soc.  London,  XXXIV, 
1878,  p.  596. 

Loc.  Near  Wellington  Channel,  Bessels  Bay,  lat.  81^  6'. 

Atr3rpa  medialis  Yaiiaxem=Eatonia  medialis. 
Atrypa  mesacostalis  Hall=Leiorhynchas  mesacostale. 

I  Atrypa  miisouiiensU  Miller.  Middle  Devonian. 

Atrypa  missouriensis  Miller,  Eighteenth  Ann.  Rep.  Geol.  Survey  Indiana^  1894, 

p.  315,  pi.  9,  figs.  19-21. 
Loc.  Near  Otter ville,  Missouri. 

Atrypa  modesta  Hall=Zygo8pira  modesta. 
Atrypa  nasuta  Conrad =Meristella  nasuta. 
Atrypa  naviformis  Hall= Whitfieldella  naviformis. 
Atrypa  neglecta  Hall=Oamarot(Bchia  neglecta. 
Atrypa  nltida  Hall = Whitfieldella  nitida. 
Atrypa  nitida  oblata  Hall= Whitfieldella  oblata. 
Atrypa  nodostriata  Foerste  (non  Hall) = A.  marginalia. 

Atrypa  nodostriata  Hall.  Clinton  and  Niagara  (Sil.). 

Atrypa  imbricata  Hall  (non  Sowerhy),  Geol.  N.Y.;  Rep.  Fourth  Dist.,  1843, 
Tab.  Organic  Remains,  13,  fig.  1. 

Atrypa  nodostriata  HaU,  Pal.  New  York,  II,  1852,  p.  272,  pi.  56,  fig.  2.— Hall  and 
Whitfield,  Pal.  Ohio,  II,  1875,  p.  133,  pi.  7,  figs.  12-14. 

Loc.  Lookport,  New  York ;  Yellow  Springs,  Ohio ;  Louisyille,  Kentucky ;  Wis- 
consin. 

Atrypa  nncleolata  Hall=Whitfieldella  nucleolata. 

Atrypa  nucleus  Hall=Triplecia  nucleus. 

Atrypa  nustella  Castelnau^Eatonia  peculiaris. 

Atrypa  oblata  Hallos  Whitfieldella  oblata. 

Atrypa  obtusiplicata  Hall=sGamarotoechia  obtusiplicata. 

Atrypa  octocostata  Conrad=Peutamerella  arata. 

Atrsrpa  palmata  Morris  and  Sharpe= Anoplotheca  fiabellites. 

Atrypa  peculiaris  Ooiirad=Eatonia  peculiaris. 
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Atrypa  phoca  (Salter).  Siluriau. 

Bhynchouella  phoca  Salter,  Sutherland's  Joar.  Voyage  Baffins  Bay,  etc.,  11, 1852, 

p.  ccxxvi,  pi.  5,  figs.  1-3. 
Atrypa  phoca  Etheridge,  Quart.  Jour.  6eol.  Soc.  London,  XXXIV,  1878,  p.  576. 
Loo,  Cape  Riley,  CornwalliBi  Seal  Islands,  Bessels  Bay,  lat.  81°  6',  and  Dobbins 

Bav.  lat.  79"  41',  Arctic  America. 

ft    '  # 

Atrypa  planocouvexa  Hall=Anoplotheca  planoconvexa. 
Atrypa  pleiopleura  Conrad=Camarot<Bchia  pleiopleura. 
Atrypa  plena  Hall=CaiDarot(ecliia  plena. 
Atrypa  plicata  HalI=Bhyiichonella  plicata. 
Atrypa  plicatella  Hall=Bhynchonella  plicatella. 
Atrypa  plicatula  Hall=Auoplotheca  plicatala. 
Atrypa  plicifera  Hall=CaiQarota3cbia  plena. 
Atrypa  polita  Hall= Athyris  polita. 
Atrypa  prlsca  Yauuxem=:  A.  reticularis. 

Atrypa  paendomarginalis  Hall.  Up.  Helderberg  (Dev.). 

Atrypa  pseudomarginalis  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 
1860,  p.  84 ;— Fifteenth  Rep.  Ibidem,  1862,  p.  189;— Pal.  New  York,  IV,  1867, 
p.  327,  pi  53,  figs.  1,  2.— Han  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1895,  pi.  55, 
figs.  26,  27. 

Loo.  Schoharie,  New  York. 

Atrypa  quadricostata  Hall,  1843=Leiorhynchas  qaadricostatum. 
Atrypa  quadricostata  Hall,  1852=Hyattella  congesta. 
Atrypa  rectiplicata  Conrad =Spirifer  rectiplicatus. 
Atrypa  recurvirostris  Hall=:ZygoBpira  recurvirostris. 

Atrypa  retionlariB  (Linnseus).  Silurian  and  Devonian. 

Anomia  reticularis  Linn<$,  Systema  Naturte,  ed.  xii,  I,  1767,  p.  1132. 

Atrypa  chemungensis  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842,  p. 
265.— Vanuxem,  Geol.  New  York;  Rep.  Third  Dist.,  1842,  p.  182,  iig.  4. 

Hipparionyz oonsimilaris  Vanuzeni,  Geol.  New  York;  Re^).  Third  Dist.,  1842,  p. 
132,  fig.  2. 

Atrypa  aflinis  Vannxem,  Geol.  New  York;  Rep.  Third  Dist.,  1842,  p.  88,  fig.  12.— 
HaU,  Ibidem,  Rep.  Fourth  Dist ,  1843,  p.  88,  fig.  12. 

Atrypa  prlsca  Vanuxem,  Geol.  Now  York ;  Rep.  Third  Dist.,  1842,  p.  139,  fig.  5. — 
HaU,  Ibidem,  Rep.  Fourth  Dist.,  1843,  p.  175,  fig.  5 ;  p.  198,  fig.  4.— Owen,  Geol. 
Expl.  Iowa,  Wisconsin,  Illinois,  1844,  pi.  12,  figs.  2,  10.— Billings,  Canadian 
Nat.  Geol.,  I,  1856,  p.  474,  pi.  7,  fig.  11. 

Atrypa  lentiformis  Vanuxem,  Geol.  New  York ;  Rep  Third  Dist.,  1842,  p.  163, 
fig.  3;  p.  164.— Hall,  Ibidem,  Rep.  Fourth  Dist.,  1843,  p.  215,  fig.  3. 

Strophomena  ithacensis  Vanuxem,  Geol.  New  York;  Rep.  Third  Dist.,  1842,  p. 
174,  fig.  2.    (On  the  authority  of  Professor  Williams.) 

Atrypa  tribolis  HaU,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  p.  271,  fig.  3.. 

Terebratula  prisca  Castelnau,  Essai  Syst.,  Sil.  TAmdrique  Septentriunalo,  1843, 
p.  40,  pi.  13,  fig.  8. 

Terebratula  reticularis  Hall,  American  Jour.  Sci.,  2d  ser.,  XX,  1849,  p.  227.— 
Yaudell  and  8hnmard,  Cont.  Geol.  Kentucky,  1847,  p.  10. 

Atrypa  reticularis  Hall,  Pal.  New  York,  II,  1852,  p.  72,  pi.  23,  fig.  8;  p.  270,  pi. 
55,  fig.  5.— Billings,  Canadian  Nat.  Geol.,  I,  1856,  p.  137,  pi.  2,  fig.  10.— Hall, 
Geol.  Survey  Iowa,  II,  1858,  p.  515;— Pal.  New  York,  III,  1859,  p.  253,  pi.  42, 
fig.  1.— Roemer,  Sil.  Fauna  west.  Tennessee,  1860,  p.  69,  pi.  5,  fig.  9. — Bil- 
lings, Canadian  Jour.,  VI,  1861,  p.  261,  figs.  84-87 ;— Geol.  Canada,  1863,  p.  318, 
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Atrypa  retlcalariB  (Linnsens) — Gontiimed. 

fig.  335;  p.  384,  fig.  416.— Hall,  Pal.  New  York,  IV,  1867,  p.  316,  pi.  52,  figs. 
1-3, 7-12;  pi.  53,  figs.  3-19;  pi.  53A,  figs.  22, 23.— Meek,  Trans.  Chicago  Aoad. 
Soi.,  I,  1868,  p.  97,  pi.  13,  fig.  13.— Meek  and  Wortben,  Geol.  Biirvey  Illinois, 

III,  1868,  p.  432,  pi.  13,  fig.  11.— Meek,  Simpson's  Rep.  Expl.  Great  H>Min 
Terr.  Utah,  1876,  p.  347,  pi.  1,  fig.  6;— King's  IT.  S.  Geol.  Survey  Expl.  40th 
Pari.,  IV,  1877,  p.  38,  pi.  1,  fig.  7;  pi.  3,  fig.  6.— Etheridge,  Quart.  Jour. 
Geol.  8o\5.  London,  XXXIV,  1878,  p.  596.— Hall,  Twenty-eighth  Kep.  New 
York  State  Mus.  Nat.  Hist.,  1879,  p.  162,  pi.  25,  figs.  44-47.— White,  Sec. 
Ann.  Rep.  Indiana  Bureau  Statistics  and  Geol.,  1880,  p.  502,  pi.  5,  figs.  7-9; — 
Tenth  Rep.  State  Geol.  Indiana,  1881,  p.  134,  pi.  5,  figs.  7-9;— Ibidem, 
Eleventh  Rep.,  1882,  p.  304,  pi.  25,  figs.  44-47.— Whitfield,  Geol.  Wisconsin, 

IV,  1882,  p.  333,  pi.  26,  fig.  6.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII, 
1884,  p.  150,  pi.  14,  fig.  6. — Beecher  and  Clarke,  Mem.  New  York  State  Mns. 
Nat.  Hist.,  1, 1889,  p.51,  pi.  4,  figs.  12-20.— Nettelroth,  Kentucky  Fossil  Shells, 
Mem.  Kentucky  Survey,  1889,  p.  91,  pi.  14,  figs.  12-23;  pi.  15,  fig.  1.— Foerste, 
Proc.  Boston  Soc.  Nat.  Hist,,  XXIV,  1890,  p.  314.— Whiteavcs,  Cont.  Cana- 
dian Pal.,  I,  1892,  p.  289,  pi.  37,  fig.  8.— Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  n,  1893,  p.  165,  fig.  153;  pi.  55,  figs.  1-17.— Herrick,  Geol.  Ohio, 
VII,  1895,  pi.  20,  fig.  7. 

Atrypa  impressa  Sbaler  (non  Hall),  Bull.  Mus.  Comp.  Zool.,  4,  1865,  p.  68. 

Loc,  A  characteristic  fossil  of  the  Silurian  and  Devonian  throughout  the  world. 

Atrypa  reticularis  impresBa  Hall.  Schoharie  grit  (Dev.). 

Atrypa  impressa  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p.  122, 

figs.  1-7;— Pal.  New  York,  IV,  1867,  p.  315,  pi.  51,  figs.  1-9. 
Loc.  Schoharie,  Clarksville,  etc.,  New  York. 

Atiypa  reticnlaris  niagarensis  Nettelroth.  Niagara  (Sil.). 

Atrypa  reticularis  var.  niagarensis  Nettelroth,  Kentucky  Fossil  Shells,  Mem. 

Kentucky  Geol.  Survey,  1889,  p.  92,  pi.  32,  figs.  5-8,  44^7. 
Loc.  Jefi'erson  Connty,  Kentucky ;  Clarke  County,  Indiana. 

Atrypa  reticalariB  niintia  Hall  and  Whitfield.  Hamilton  (Dev.). 

Atrypa  reticularis  Hall,  Pal.  New  York,  IV,  1867,  p.  316,  pi.  51,  figs.  10-24. 
Atrypa  reticularis  var.  nuntia  Hall  and  Whitfield,  Twenty-fourth  Rep.  New 

York  State  Cab.  Nat.  Hist.,  1872,  p.  199. 
Loc,  Falls  of  Ohio. 

Atrypa  reticularis  ventriooia  Hall  and  Whitfield.  Hamilton  (Dev.). 

Atryjia  reticularis  Hall,  Pal.  New  York,  IV,  1867,  p.  316,  pi.  52,  figs.  4-6. 
Atrypa  reticularis  var.  ventricosa  Hall  and  Whitfield,  Twenty -fourth  Rep.  New 

York  State  Cab.  Nat.  Hist.,  1872,  p.  199. 
Loc.  Falls  of  Ohio. 

Atrypa  robusta  Hal1=Bhynchonel]a  robnsta. 
Atrypa  rostrata  Hall=Meri8tella  rostrata. 

Atrypa  mgosa  Hall.  Niagara  (Sil.). 

Atrypa  rugosa  Hall,  Pal.  New  York,  II,  1852,  p.  271,  pi.  56,  fig.  1.— Hall  and 

Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  171. 
Rhynchonella  rngosa  Billings,  Geol.  Canada,  1863,  p.  315,  fig.  321. 
Atrypa  calviui  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey, 

1889,  p.  89,  pi.  32,  figs.  64--66. 
Loc.  Lockport,  New  York;  Anticosti;  Osgood,  Indiana;  Louisville,  Kentucky. 

Atrypa  scitala  Hall=Gharione]]a  scitnla. 

Atrypa  Kcmiplicata  Conrad =Ehynchouella  seiniplicata. 

Atrypa  singnlaris  yanaxem=Eatonia  singnlaris. 
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Atrypa  sordida  HaIl=Bhynchoiiella  sordida. 

Atrypa  spinosa  Hall.  Oorniferoas-Ohemang  (Dev.). 

Atrypa  spinosa  Hall,  Geol.  New  York;  Rep.  Foarth  Dist.,  1843,  p.  200,  figs. 
1, 2.— Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  333,  pi.  26,  figs.  7, 8.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  55,  figs.  21, 22. 

Atrypa  dumosa  Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  p.  271,  fig.  1. 

Atrypa  aspera  Hall  (non  Schlotheim),  Tenth  Rep.  New  York  State  Cab.  Nat. 
Hist.,  1857,  p.  168.— Rogers,  Geol.  Pennsylvania,  II,  1858,  Pt.  II,  p.  828,  fig. 
671.— Meek,  Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  96,  pi.  13,  fig.  12.— Net- 
telroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  88, 
pi.  U,  figs.  1-11. 

Atrypa  aspera  vel  aspera  Hall,  Pal.  New  York,  IV,  1867,  p.  322,  pi.  53A,  figs. 
1-14,  18,  24,  25. 

Atrypa  aspera f  Meek,  Simpson's  Rep.  Expl.  Great  Basin  Terr.  Utah,  1876,  p. 
348,  pi.  1,  fig.  2. 

Atrypa  reticularis  var.  aspera  Whiteaves,  Cont.  Canadian  Pal.,  I,  1891,  pp. 
229,289. 

Loc.  New  York;  Pennsylvania;  Maryland;  Virginia;  Kentucky;  Ohio;  Illinois; 
Iowa;  Wisconsin;  Ontario;  Lockhart  and  Athabasca  rivers,  etc..  Northwest 
Territory,  Canada. 

Obs.  The  Comiferous  limestone  specimens  of  A.  spinosa  are  not  always  easily 
distinguished  from  A.  reticularis.  The  fewer  plications  of  the  former, 
however,  will  usually  distinguish  it  irom  the  latter  species.  This  tendency 
to  fewer  plications  is  more  marked  in  the  Hamilton  formation  and  attains 
its  climax  in  the  Chemung,  where  the  species  is  known  as  A.  hystrix. 

Atrypa  sabtrigoualis  HalI=Bhyuchoiiella  subtrigonalis. 
Atrypa  sulcata  yanaxeni=Whitfieldella  sulcata. 
Atrypa  tenuilineata  Hall=DalmaneIla  teuuilineata. 
Atrypa  tribulis  Hall = A.  reticularis. 
Atrypa  unguiformis  Hall=Hipparibnyx  proximus. 
Atr3rpa  unisulcata  Conrad^Peutagonia  unisulcata. 

ATBTPIHA  Hall  and  Clarke.        Genotype  Leptocoelia  imbricata  Hsdl. 

Atrypina  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pr  161,  fig.  152;— 
Thirteenth  Ann.  Rep.  New  York  State  Geologist,  1895,  p.  815. 

Atrjrpina  olintoni  Hall  and  Clarke.  Clinton  (Sil.). 

Atrypina  clintoni  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  162,  pi. 

63,  figs.  7,  17-19;  pi.  83,  fig.  6. 
Loc,  Orleans  County,  New  York. 

Atrjrpina  disparilis  (Hall).  Niagara  (Sil.). 

Atrypa  disparilis  HaU,  Pal.  New  York,  II,  1862,  p.  277,  pi.  57,  fig.  6.— Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  53,  figs.  1-4. 
Leptocoelia  disparilis  Hall,  Twelfth  Rep.  New  York  State  Cah.  Nat.  Hist.,  1859, 

p.  77. 
Trematospiraf  disparilis  Hall,   Sixteenth  Rep.,   Ibidem,  1863,  p.  60; — Trans. 

Albany  Institute,  IV,  1863,  p.  146. 
Cffilospira  disparilis  Hall,  Twenty-eighth  Rep.  New  York  State  Mas.  Nat.  Hist., 

1879,  p.  162,  pi.  25,  figs.  39-43 ;— Eleventh  Rep.  State  Qeol.  Indiana,  1882, 

p.  363,  pi.  25,  figs.  39-43.— Beecher  and  Clarke,  Mem.  New  York  State  Mns. 

Nat.  Hist.,  I,  1889,  p.  64,  pi.  5,  figs.  17-23. 
Loc,  Wolcott,  New  York;  Waldron,  Indiana. 
Oh8,  Davidson  in  1882  regarded  this  species  the  same  as  Atrypa  barrandei  of 

Enrope. 
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Atrypina  imbriesta  Hall.  Lower  Helderberg  (Dev.). 

Leptocoelia  imbnoata  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857, 

p.  108 ;— Pal.  New  York,  III,  1859,  p.  246,  pi.  38,  figs.  8-13.'BillingB,  Geol. 

Canada,  1863,  p.  957,  fig.  452. 
Trematospira  imbricata  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1863,  p.  60;— Trans.  Albany  Institate,  IV,  1863,  p.  146.— Keyes,  Geol.  Sorvey 

Mtssoori,  V,  1895,  p.  96. 
Trematospira  f  imbrioata  Meek  and  Worthen,  Geol.  Survey  Illinois,  III,  1868,  p. 

381,  pi.  7,  fig.  2. 
Atrypina  imbricata  Hall  and  Clarke,  Pal.  New  York,  VUI,  Pt.  U,  1895,  pi.  53, 

figs.  5,  6,  8-10. 
Loc.  Albany  and  Schoharie  counties,  New  York ;  Perry  County,  Missouri. 

Atrypisa  intermedia  (Hall).  Arisaig  (Sil.). 

LeptoccBlia  intermedia  Hall,  Canadian  Nat.  Geol.,V,  1860,  p.  147,  fig.  5. — Daw- 
son, Acadian  Geology,  3d  ed.,  1878,  p.  598,  fig.  202. 
Loc,  Arisaig,  Nova  Scotia. 

Avicala  desqnamata  HallssOboleUa  crassa. 

AULACOEHTVCTUS  Dittmar.  Genotype  A.  pachti  Dittmar. 

Aalaoorhynohus  Dittmar,  Verhand.  Kais.  Mineral.  Gessel.  St.  Petersburg,  2d 
ser.,VII,  1871,  p.  1,  pi.  1,  figs.  1-13.— Hall  and  Clarke,  Pal,  New  York,  VIII, 
Pt.  II,  1893,  p.  311;— Thirteenth  Ann.  Rep.  New  York  State  Geologist,  1895, 
p.  904. 

Isogramma  Meek  and  Worthen,  Geol.  Survey  Illinois,  V,  1873,  p.  568. 

AnlaooriiynGhnf  millipimetatiim  (Meek  and  Worthen).       Up.  Coal  Meas. 

Chonetesf  f  millipnnctata  Meek  and  Worthen,  Proo.  Acad.  Nat.  Soi.  Philadelphia, 
1870,  p.  35;— Geol.  Survey  Illinois,  V,  1873,  p.  566,  pi.  25,  fig.  3. 

Isogramma  miUipnnctata  Meek  and  Worthen,  Ibidem,  1873,  p.  568. 

Anlacorhyuchus  millipnnotatns  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II, 
1893,  p.  312,  pi.  83,  figs.  14,  15. 

Chonetes  millipnnctatus  Keyes,  Geol.  Survey  Missouri,  V,  p.  54. 

Loc,  Marion  County,  Illinois;  Kansas  City,  Missouri. 

Anlosteges  giiadalapenBis  Shamard=StrophaloBia  gaadalapensis. 
Anlosteges  spondyliformis  White  and  St,  John=Strophalo8ia  spondy- 

liformis. 
Barrandella  Hall  and  01arke=Glorinda. 

BARBOISBLLA  Hall  and  Clarke.  Oenotype  Lingula  subspatnlata 

Meek  and  Worthen  (non  Hall  and  Meek). 

BaiToisella  Hall  and  Clarke,  Pal.  New  York,  Extract,  VIII,  Pt.  I,  1890.  p.  62 ;~ 
Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  62,  64;— Eleventh  Ann.  Rep.  New  York 
State  Geologist,  1894,  p.  230. 

Barroiiella  rahipatiilata  (Meek  and  Worthen).  Black  Slate  (Dev.). 

Lingula  subspatnlata  Meek  and  Worthen  (non  Hall  and  Meek),  Geol.  Survey 

niinois.  III,  1868,  p.  437,  pi.  13,  fig.  1. 
Lingula  subspatnlata?  A.  Winchell,  Proc.  American  Phil.  Soc.,  XII,  1870,  p.  248. 
Barroisella  subspatulata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 

p.  63,  pi.  2,  figs.  14-16  and  p.  164. 
Loo,  Jonesboro,  Hlinois;  Louisville  and  Lebanon,  Kentucky ;  Rockford,  Indiana. 

BEACEIA  Hall  and  Olarke.  Genotype  Meganteris  suessana  Hall. 

Beaohia  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  260;— Thirteenth 
Ann.  Sep.  New  York  State  Geologist,  1895,  p.  860. 
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Beachia  Buessana  Hall.  Oriskany  (Dev.). 

Megauteris  suessana  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857, 

p.  100. 
Rensselieria  aaessana  Hall,  Pal.  New  York,  III,  1859,  p.  459,  pi.  107,  figs.  1-15. 
Beachia  saessana  Hall  and  Clarke,  Ibidem,  VIII,  Ft.  II,  1893,  p.  260,  pi.  77, 

figs.  1-11. 
Loc.  Cumberland,  Maryland ;  near  Rondoat,  New  York. 

BEECHEEIA  Hall  aud  Clarke.    Oeuotype  B.  davidsoni  Hall  and  Clarke. 

Beecheria  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  300;— Thirteenth 
Ann.  Rep.  New  York  State  Geologist,  1895,  p.  866. 

Beecheria  davidsoni  Hall  and  Clarke.  Upper  Carboniferous. 

Beecheria  davidsoni  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  300, 

fig.  224,  pi.  79,  figs.  33-36. 
Loc,  Windsor,  Nova  Scotia. 

BILLIHOSELLA  Hall  and  Clarke. 

Genotype  Orthis  pepiiia  Hall=0.  coloradoensis  Shuinard. 

Bill ingseUa  and  Protorthis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 
pp.  230, 231 ;— Eleventh  Ann.  Rep.  New  York  State  Geologist,  1894,  p.  273. 

Ob8.  Protorthis  was  founded  on  Orthis  billingsi  Hartt,  a  species  rarely  found  in 
good  preservation.  The  diagnostic  character  was  supposed  to  be  the  pres- 
ence of  a  rudimentary  spondylinm  and  the  absence  of  a  deltidium.  In  the 
National  Museum  collection,  however,  there  are  two  artificial  oasts  of  the 
ventral  valve  made  from  Hartt's  original  specimens  and  other  material 
collected  by  Mr.  Walcott,  showing  O.  billingsi  to  be  without  a  spondylinm. 
The  rostral  plate  is  the  deltidium  distorted  by  pressure  to  which  these 
shells  have  been  subjected.  The  only  character  of  generic  importance  is 
that  the  geologically  older  species  of  Billingsella  have  a  more  rudimentary 
or  nearly  obsolete  cardinal  process  than  the  type  species.  This  difference, 
however,  hardly  justifies  the  retention  of  Protorthis. 

Billingsella  alberta  (Walcott).  Middle  Cambrian. 

Orthisina  alberta  Walcott,  Proc.  U.  S.  National  Mns.,  XI,  1888,  p.  442. 
Loc,  Mount  Stephan,  British  Columbia. 

Billingsella  billingsi  (Hartt).  Middle  Cambrian. 

Orthis  billingsi  Hartt,  Dawson's  Acadian  Geology,  2d  ed.,  1868,  p.  644,  fig.  223.— 
Walcott,  Bull.  U.  S.  Geol.  Survey,  10,  1884,  p.  17,  pi.  1,  fig.  1.— Matthew, 
Trans.  Royal  Soc.  Canada,  III,  1886,  p.  43. 

Orthis!  billingsi  Matthew,  Ibidem,  VIII,  1891,  p.  131. 

Protorthis  billingsi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  j^p.  219, 
232,  pi.  7A,  figs.  14-20. 

Loc.  St.  John,  New  Brunswick. 

Billingsella  coloradoensis  (Shumard).  Upper  Cambrian. 

Orthis  coloradoensis  Shumard,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  ]>.  627. 

Orthis  pepina  Hall,  Sixteenth  Hep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p.  134, 
pi.  6,  figs.  23-27;— Trans.  Albany  Institute,  V,  1867,  p.  113.— Whitfield, 
Geol.  Wisconsin,  IV,  1882,  p.  170,  pi.  1,  figs.  4, 5. 

Orthis?  (Orthisinaf )  pepina  Hall,  Second  Ann.  Rep.  New  York  State  Geologist, 
1883,  pi.  37,  figs.  16-19. 

BUlingsella  pepina  Hall  and  Clarkfe,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  230,  pi. 
7,  figs.  16-19;  pi.  7A,  figs.  7-9. 

Orthis  (Billingsella)  pepina  Sardeson,  Bull.  Minnesota  Acad.  Nat.  Sci.,  IV,  1896, 
p.  96. 

Lot',  Burnett  County,  Texas;  Lake  Pepin,  Minnesota;  St.  Croix  River  and  Ber- 
lin, Wisconsin. 


BCHucHEitT.]  INDEX   AND   BIBLIOGRAPHY.  159 

BiUingsella  festinata  (Billings).  Lower  Cambrian. 

Orthisina  festinata  Billings,  Pal.  Fossils,  I,  1861,  p.  10,  figs.  11,  12;— Geol.  Ver- 
mont, II,  1861,  p.  949,  figs.  350-352;— American  Jonr.  Sci.,2d  ser.,  XXXIII, 
1862,  p.  105;— Geology  Canadft,  1863,  p.  284,  fig.  289.— Walcott,  Bull.  U.  S. 
Geol.  SuTvey,  30,  1886,  p.  120,  pi.  7,  fig.  7;— Tenth  Ann.  Rep.  U.  S.  Geol. 
Snrvey,  1891,  p.  613,  pi.  72,  fig.  7. 

Billingsella  festinata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  230. 

Lo€.  Swanton,  Vermont;  York,  Pennsylvania. 

BUlingsella  (!)  grandsBva  (Billings).  Galciferous  (Ord.). 

Orthisina  grandieva  Billings,  Canadian  Nat.  Geol.,  IV,  1859,  p.  349,  fig.  1;— 

Geology  Canada,  1863,  p.  113,  fig.  21. 
BillingBellaf  grandaBva  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  231. 
Loc.  Miugan  Island,  Golf  of  St.  Lawrence. 

BQlingsella  latonrenflis  (Matthew).  Middle  Cambrian. 

Kntorgina  latoarensis  Matthew,  Trans.  Royal  Soc.  Canada,  III,  1886,  p.  42,  pi.  5, 
fig.  18.— Hall  an^.  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  93,  95,  233, 
pi.  4,  figs.  1&-20. 

Loc,  Portland,  New  Brnnswiok. 

Billingsella  (?)  laurentina  (Billings).  Anticosti  (Sil.). 

Orthis  lanrentina Billings,  Geol.  Snrvey  Canada;  Rep.  for  1856, 18.57,  p.  297; — Pal. 

Fossils,  I,  1862,  p.  138,  fig.  115. 
Billingsellaf  lanrentina  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 

194,  231,  238,  pi.  7A,  figs.  1-6. 
Loc.  Aniicosti. 

Kllingsella  orientalia  (Whitfield).  Lower  Cambrian. 

Orthisina  orientalis  Whitfield,  Bnll.  American  Mns.  Nat.  Hi8t.,  I,  1884,  p.  144, 
pi.  14,  fig.  6.— Walcott,  Bull.  U.  S.  Geol.  Survey,  30,  1886,  p.  120,  pi.  7, 
fig.  6;— Tenth  Ann.  Rep.  U.  8.  Geol.  Snrvey,  1891,  p.  613,  pi.  72,  tig.  8. 

BillingseUa  orientalis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  230. 

Loc.  Georgia  and  Swan  ton,  Vermont. 

BOlingsella  (1)  primordialifl  (Whitfield).  Calcifcrons  (Ord.). 

Streptorhynchnsf  primordiale  Whitfield,  Bnll.  American  Mus.  Nat.  Hist.,  1, 1886, 

p.  301,  pi.  24,  fig.  7. 
Billiugsella?  primordiale  Hall  and  Clarke,  Pal.  New  York,  VIII, Pt.  1, 1892,  p.  231. 
Loc.  Fort  Cassin,  Vermont. 

BillingBella  qnacoenfis  (Matthew).  Middle  Cambrian. 

Orthis  quaeoensis  Matthew,  Trans.  Royal  Soc.  Canada,  III..  1886,  p.  43,  pi.  5, 

fig.  20. 
Orthis?  qnacoensis  Matthew,  Ibidem,  VIII,  1891,  p.  131. 
Protorthis  qnacoensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  232, 

pi.  7A,  fig.  21. 
Loc.  Portland  and  St.  Martins,  New  Brunswick. 

Billingsella  transversa  (Walcott).  Lower  Cambrian. 

Orthisina!  trannversa  Walcott,  Bnll.  U.  S.  Geol.  Snrvey, -SO,  1886,  p.  121,  pi. 

7,  fig.  5;— Tenth  Ann.  Rep.  II.  S.  Geol.  Survey,  1891,  p.  613,  pi.  72,  fig.  9. 
Billingsella  transversa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  230. 
Loc.  Georgia,  Vermont. 

BQlingsella  whitfleldi  (Walcott).  Lower  Cambrian* 

Kntorgina  whitfieldi  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.   18,  pi. 

9,  fi^.  4. 
Loc.  Eureka  district,  Nevada. 

fiillingsia  Ford  (nou  de  Koninck,  1876)=Elkaiiia. 
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BIL0BITE8  LinnsBus.  Genotype  Anomia  biloba  LinBseas. 

Bilobites  LinnffiuS;  Systema  NatnrsB,  ed.  Muller,  VX,  1775,  p.  325. — ^Hall,  Bull. 
Geol.  Soo.  America,  I,  1889,  p.  21. — Beeoher,  American  Jour.  Sci.,  3d  ser., 
XLII,  1891,  p.  51.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 
204, 223;— Eleventh  Ann.  Rep.  New  York  State  Geologist,  1894,  p.  269. 

Diccelosia  King,  Mon.  Permian  FoshIIb  England,  Pal.  Soo.,  1850,  p.  106. 

Bilobitefl  acntUobus  (Bingaeberg).  Niagara  (Sil.). 

OrthiH  acutiloba  Ringueberg,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1888,  p.  134, 

pl.  7,  fig.  5. 
BilobiteB  acntilobnn  Beecher,  American  Jour.  Sci.,  3d  ser.,  XLII,  1891,  p.  52,  pL 

1,  fig.  1. 
Loc,  Lockport,  New  York. 

Bilobites  bilobus  (Linnaeus).  Niagara  (Sil.). 

Anomia  biloba  LinnteuH,  Systema  Natnrse.  ed.  XII,  1767,  p.  1154. 

Delthyris  sinuatus  Hall,  Geol.  New  York ;  Rep.  Fourth  Dist.,  1843,  p.  105,  fig.  8. 

Spirifer  bilobus  Hall,  American  Jour.  Sci.,  2d  ser.,  XX,  1849,  p.  228; — Pal.  New 

York,  IV,  1852,  p.  260,  pl.  54,  fig.  1, 
Orthis  biloba  Hall,  Twelfth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1859,  p. 

85;— Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  286,  pl.  27,  fig.  16. 
Bilobites  bilobus  Beecher,  American  Jour.  Sol.,  3d  ser.,  XLII,  1891,  p.  52,  pl.  1, 

fig.  28. 
Bilobites  biloba  Hall  and  Clarke.  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  190,  204, 

205,  223,  pl.  5B,  figs.  11-14. 
Loc,  Lockport,  New  York ;  Waldron,  Indiana ;  Wisconsin. 

Bilobites  various  (Conrad).  Lower  Helderberg  (Dev.)« 

Delthyris  bilobata  Conrad  (not  Orthin  bilobata  Sowerby),  Second  Ann.  Rep. 

New  York  Geol.  Survey,  1838,  pp.  112,  118. 
Delthyris  varica  Conrad,  Jour  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842,  p.  262, 

pl.  14,  fig.  20. 
Orthis  varica  HaM,  Pal.  New  York,  III,  1859,  p.  179,  pl.  24,  fig.  1. 
Orthis  (DicGslosia)  varica  Hallf  Second  Ann.  Rep.  New  York  State  Geol.,  1883, 

pl.  35,  figs.  38-42. 
Bilobites  varicns  Beecher,  American  Jour.  Sci.,  3d  ser.,  XLII,  1891,  p.  52,  pl.  1, 

figs.  3-27.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  204,  223, 

pl.  5B,  figs.  15-19. 
Loc,  Albany  and  Schoharie  counties,  New  York ;  Decatur  County,  Tennessee;  St. 

Blandine,  New  Brunswick. 

BOTSFOEDIA  Matthew.  Genotype  Obolus  pulcher  Matthew. 

OboluB  (Botsfordia)  Matthew,  Trans.  Royal  Soc.  Canada,  VllI,  1891,  p.  148;  X, 
p.  90. 

Botsfordia  polchra  Matthew.  Middle  CambriaD. 

Obolus  pulcher  Matthew,  Canadian  Record  of  Science,  III,  1889,  p.  306; — Trans. 

Royal  Soc.  Canada,  VII,  1890,  p.  151,  pl.  8,  figs.  1,  2. 
Obolns  (Botsfordia)  pulcher  Matthew,  Trans.  Royal  Soc.  of  Canada,  VIII,  1891, 

p.  148. 
Obolns  r  pulcher  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  81,  183, 

pl.  4K,  fig.  22. 
Obolus  (Botsfordia)  pulchra  Matthew,  Trans.  Royal  Soc.  Canada,  X,  1894,  p. 

90,  pl.  16,  fig.  3. 
Botsfordia  pulchra  Matthew,  Trans.  New  York  Acad.  Sci.,  XIV,  1895,  p.  115,pl.3. 
Loc.  Canton  Island,  New  Brunswick. 

Brachymems  Shaler  (non  Dejean,  1834)=sAiia8trophia. 
Brachymerus  reversus  Shaler=Parastrophia  reversa. 
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Brachyprion  Shaler=Stropbeodoiita. 

Brachyprioii  genicnlatum  Shaler=Stropheodonta  genicnlata. 

Brachyprion  leda  Shaler=:Eafine8qaina  leda. 

Brachyprion  ventricosam  Shaler^Stropheodonta  ventricosa. 

CAKAHETJiA  Billings.  Genotype  G.  volborthi  Billings. 

Cftmarella  Billings,  Canadian  Nat.  Geol.,  IV,  1859,  p.  301;— Ibidem,  VI,  1861,  p. 
316.— Walcott,  Bull.  U.  S.  Geol.  Survey,  30, 1886,  p.  122.— Nettelroth,  Ken- 
tucky Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  48. — Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  219 ;— Thirteenth  Ann.  Rep. 
New  York  State  Geologist,  1895,  p.  838. 

Camarella  ambigna  (Hall).  Trenton  (Ord.). 

Atrypa  ambigua  Hall,  Pal.  New  York,  I,  1847,  p.  143,  pi.  33,  figs.  8,  9. 
Triplesiaf  ambigua  HaU,  Twelfth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1859,  p.  65. 
CamareUa  ambigua  Miller,  American  Pal.  Foss.,  1879,  p.  107. 
Loc,  Middleville,  New  York. 

Camarella  antiqaata  BUlings=Protorbyncha  antiqnata. 
Camarella  bisnloata  Emmons =Gyclospira  bisnlcata. 
Camarella  bemensis  Sardeson=:Para8trophia  bemiplicata. 

QMnarella  breviplieata  Billings.  Galciferons  (Ord.). 

CamareUa  breviplicata  Billings,  Pal.  Fossils,  I,  1865,  p.  304,  fig.  295. 
Lac,  Stanbridge,  Quebec,  Canada. 

Camarella  calcifera  Billing8=:Syntrophia  calcifera. 
Camarella  circnlaris  Miller  =:Parastropbia  bemiplicata. 

Oa]iiarella(1)  oostata  Billings.  Calciferons  (Ord.). 

Camarella?  costata  Billings,  Pal.  Fossils,  I,  1865,  p.  305,  fig.  296. 
Loc,  Stanbridge,  Quebec,  Canada. 

Camarella  bemiplicata  Billings=Para8trophia  bemiplicata. 

CamareUa  lenticiilariB  Billings.  Anticosti  (Sil.). 

Camarella  lenticnlaris  BiUings,  Catalogue  Sil.  Foss.  Anticosti,  1866,  p.  45. 
Loc,  Anticosti. 

Oamardla  toiigiTOstris  Billings.  Ghazy  (Ord.). 

Camarella  longiroetra  Billings,  Canadian  Nat.  Geol.,  IV,  1859,  p.  302;  p.  445, 

fig.  23;— Geol.  Canada,  1863,  p.  '127,  fig.  53. 
Loe.  Mingen  Islands,  Gulf  of  St.  Lawrence. 

Camarella  minor  Walcott=Protorbyncba  minor. 

CamareUa  ops  Billings=:Para8trophia  ops. 

Camarella  owatonnensis  Sardeson=Gyclospira  bisnlcata. 

Camarella  panderi  BiUings.  Black  Kiver  (Ord.). 

CamareUa  panderi  BiUings,  Canadian  Nat.  Geol.,  IV,  1859,  p.  302 ; — Geol.  Canada, 
1863,  p.  143,  fig.  78.— HaU  and- Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 
p.  220,  pi.  62,  figs.  19-23. 

Loc,  Pauquett«8  Rapids,  Cana<1a;  CurdsYille,  Kentucky. 

Camarella  parva  BiUings.  Calciferons  (Ord.). 

CamareUa  parva  BiUings,  Pal.  il^ossils,  I,  1865,  p.  219. 

CamareUa  parva  f  Matthew,  Trans.  Royal  Soc.  Canada,  XI,  1893,  p.  103,  pi.  7, 

fig.  9. 
Lao.  Table  Head  and  Portland  Creek,   Newfoundland;    near  St.   John,   New 

Brunswick. 

BuU.  87 11 
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Camarella  polita  Billings.  Galciferoas  (Ord.). 

Camarella  polita  Billings,  Pal.  Fossils,  I,  1865,  p.  305,  fig.  297  on  p.  304. 
Loc.  Staiibrid<;e,  Quebec,  Canada. 

Camarella  reversa  Billings=Anastropliia  reversa. 

Camarella  varianB  Billings.  Galciferous-Ghazy  (Ord.). 

Camarella  variaus  Billings,  Canadian  Nat.  Geol.,  IV,  1859,  p.  445,  fig.  24; — Geol. 

Cana^la,  1863,  p.  127,  fig.  52;— Pal.  Fossils,  1, 1865,  p.  220. 
IjOc.  Mingan  Islands,  Gnlf  of  St.  Lawrence ;  Table  Head  and  Portland  Creek, 

Newfoundland ;  Cbazy,  New  York. 

Camarella  volborthi  Billings.  Black  Biver  (Ord.). 

Camarella  volborthi   Billings,  Canadian  Nat.  Geol.,  IV,  1859,  p.  301; — Geol. 

Cana<la,  1863,  p.  143,  fig.  77.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II, 

1893,  p.  220,  pi.  62,  figs.  11-18;  pi.  84,  fig.  42. 
Loc.  Panqiiettes  Rapids,  Ontario,  Canada. 

Gamarium  nall=Meri8ta. 
Gamarinm  elongatiim  Hall=Merista  typa& 
Gamarium  meeki  Hall=MeristeIla  meeki. 
Gamarium  princeps  Halls: Meristellaprinceps. 
Gamarium  typus  Hall  =  Meri8ta  typus. 

CAHABOPHOEELLA  Hall  and  Glarke. 

Genotype  Pentamerus  lenticolaris  White  and  Whitfield. 

Camarophorella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  215;— 
Thirteenth  Ann.  Rep.  New  York  State  Geologist,  1895,  p.  838. 

Camarophorella  lenticTdariB  (White  and  Whitfield). 

Burliugton  (L.  Garb.). 

Pentamerns  lenticnlaris  White  and  Whitfield,  Jonr.  Boston  Soc.  Nat.   Hist., 

VIII,  1862,  p.  295. 
Camarophorella  lenticnlaris  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 

p.  215,  pi.  62,  figs.  46-48. 
Loo.  Bnrlington,  Iowa. 

CAMAEOPHOEIA  King.    Genotype  Tercbratula  schlotheimi  von  Buch. 

Camarophoria  King,  Ann.  Mag.  Nat.  Hist.,  XVIII,  1846,  p.  89; — Mon.  Permian 
Foss.  England,  Pal.  Soc,  1850,  p.  113.— Hall,  Pal.  New  York,  IV,  1867,  p. 
435.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  212;— Thir- 
teenth Ann.  Rep.  New  York  State  Geologist,  1895,  p.  837. 

Stenochisma  CEhlert  (non  Conrad),  Fischer's  Manuel  Conrhyliologie,  1887,  p.  1309. 

Camarophoria(l)  biBulcata  Shumard.  Upper  Garbouiferous. 

Camarophoria( f )  bisnlcata  Shumard,  Trans.  St.  Louis  Acad.  Sci.,  I,  1858,  p.  296, 

pi.  11,  fig.  2. 
Loc.  Guadalape  Mountains  of  New  Mexico  and  Texas. 

Camarophoria  capnt-testndinis  (White).  Burlington  (L.  Garb.). 

Rhynchonella  caput- testudinis  White,  Proc.  Boston  Soc.  Nat.  Hist.,  IX,  1862,  p.  23. 
Camarophoria  capnt-testudinis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  11, 

1893,  p.  215. 
Loc.  Burlington,  Iowa. 
Ohs.  Probably  identical  with  C.  ringens  Swallow. 

Gamarophoria  eucharis  Hall=:Gamaro8pira  eucharis. 

Camarophoria  explanata  (MeGhesney).  Kaskaskia  (L.  Garb.). 

Rhynchonella  explanata  McChesney.  Descriptions  New  Pal.  Foss.,  1860,  p.  50;— 
Trans.  Chicago  Acad.  Soi.,  I,  1868,  p.  30,  pi.  6,  fig.  7. 
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Ounarophoria  ezplanata  (McChesney) — Gontinaed. 

PngDAX  explanatriA  Hall  ftucl  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1885,  pi.  60, 

figs.  43-45. 
Loc.  Chester,  Illinoia ;  Princeton,  Kentucky. 
Obf.  Specimens  of  this  species  in  Mr.  Ulrich's  collection  prove  it  to  be  a  Cnma- 

rophoria. 

Camarophoria  giffordi  Worthen=Eiitelete8  hemiplicatus. 
Camarophoria  globulina  Geinitz  (non  Pbil1ipa)=Puguax  utab. 
Camarophoria  globulina  Davidson  =Piignax  globulina. 

Oamarophoria  ocddentalifl  Miller.  Burlington  (L.  Garb.). 

Camarophoria  occideutalis  Millor,  Jour.  Ciucinnati  Soc.  Nat.  Hist.,  IV,  1881,  p. 

8,  pi.  7,  fig.  7. 
Loc,  Lake  Valley  district,  New  Mexico. 

Camarophoria  osagensis  Swallow =Pugnax  utah. 

Ounarophoria  ringenB  (Swallow).  Keokuk  (L.  Carb.). 

Rynchonella  ringens   Swallow,  Traus.  St.  Lonis  Acafl.  Sci.,  I,  1860,  p.  653. — 

Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  102. 
Camarophoria  ringens  Hall  and  Clarke,  Pal.  Now  York,  VIII,  Pt.  II,  1893,  p.  214. 
Loc.  Callaway  County,  Missouri. 
Ob$.  Compare  with  C.  capnt-tostudiniH  and  Rhynchonella  striata.     The  writer 

has  seen  specimens  of  K.^riu'^eus  from  Callaway  County,  Missouri,  Swallow's 

original  locality. 

Camarophoria  rhomboidalia  Hall  and  Glarke.  Goruiferous  (Dev.). 

Camarophoria  rhomboidalis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895, 

p.  366,  pi.  62,  figs.  25-29. 
Loc.  Cass  County,  Indiana. 

Camarophoria  sabouneata  Hall.  St.  Louis  (L.  Garb.). 

Rhynchonella  subcuneata  Hall,  Trans.  Albany  Institute,  IV,  1858,  p.  11;— Geol. 
Survey  Iowa,  I,  Pt.  II,  1858,  p.  658,  pi.  23,  fig.  3.~\Vhitfield,  Bull.  American 
Mns.  Nat.  Hist.,  1, 1882,  p.  51,  pi.  6,  figs.  47-49.— Hall,  Twelfth  Rep.  State 
Geol.  Indiana,  1883,  p.  333,  pi.  29,  figs.  47-49.— Herrick,  Bull.  Deuisou  Univ., 
Ill,  1888,  p.  39,  pi.  7,  fig.  23.— Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  102^ 

Camarophoria  subcuneata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pi. 
62,  figs.  34-37. 

Loc.  Spergen  Hill  and  Bloomington,  Indiana.  In  the  Waverly  at  Granville, 
Ohio,  according  to  Her  rick. 

Obn.  See  Rhynchonella  arctirostrata. 

Camarophoria  snbtrigona  Meek  and  Worthcn.  Keokuk  (L.  Garb.). 

Rhynchonella  subtrigona  Meek  and  Worthen,  Proc.  Acad.  Nat.  Sci.,  Philadel- 
phia, 1860,  p.  451.— Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  102. 

RhynchoneUa  parvini  McChesney,  Descriptions  New  Pal.  Foss.,  1861,  p.  83; — 
Ibidem,  1865,  pi.  6,  fig.  2. 

Camarophoria  subtrigona  Meek  and  Worthen,  Geol.  Survey  Illinois,  II,  1866,  p. 
251,  pi.  18,  fig.  7.— McCheSiiuy,  Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  31,  pi. 
6,  fig.  2.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  214,  pi.  62, 
figs.  38-43. 

Camarophoria  ringens  Hall  and  Clarke  (non  Swallow),  Ibidem,  1893,  pi.  84,  fig.  5. 

Loc.  Keokuk,  lowu ;  Nanvoo  and  Warsaw,  Illinois. 

Camarophoria  swallovaua  Shumard=Pugnax  swallovaua. 
Camarophoria  thera  ( Walcott).  Lower  Garboniferous. 

Rhynchonella  thera  Waloott,  Mon.  U.  8.  Geol.  Survey,  VIII,  1884,  p.  223,  pi.  7, 

fig.  6. 
Loc.  Eureka  district,  Nevada. 
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Cainarophoria(?)  wortheni  (Hall).  Warsaw  (L.  Garb.). 

Rhynchonella  wortbeni  Hall,  TraiiB.  Albany  Institute,  IV,  1858,  p.  11. 
Camarophoriaf  wortheui  Whitfield,  Ball.  American  Mus.  Nat.  Hiat.,  1, 1882,  p.  54, 

pi.  6,  figs.  35-39.— Hall,  Twelfth  Rep.  State  Geol.  Indiana,  1883,  p.  334,  pi.  29, 

figs.  35-39. 
Camarophoria  wortheni  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 

p.  214. 
Loc.  Alton,  Illinois. 

CAMABGSPIEA  Hall  and  Clarke. 

Genotype  Gamaioplioria  eacharis  Hall. 

Camarospira  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  82;— Thir- 
teenth Ann.  Rep.  New  York  State  Geologist,  1895,  p.  776. 

Camarospira  eachariB  Hall.  Gorniferoas  (Dev.). 

Camarophoria  eucharis  Hall,  Pal.  New  York,  IV,  1867,  p.  368,  pi.  57,  figs.  40-45. 
Camarospira  euoharis  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  82,  pi.  50, 

figs.  46^2. 
Loo.  Ontario,  Canada ;  Cass  Connty,  Indiana. 

CAMAEOTCECHIA  Hall  and  Glarke. 

Genotype  Atrypa  congregata  Gonrad. 

CamarotoBchia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  189;— 
Thirteenth  Ann.  Rep.  New  York  State  Geologist,  1895,  p.  826. 

Cainarot(Bohia(?)  acinoB  Hall.  Niagara  (Sil.). 

Rhynchonella  aoinos  Hall,  Trans.  Albany  Institute,  IV,  1863,  p.  215 ; — Twenty- 
eighth  Rep.  New  York  State  Mas.  Nat.  Hist,  1879,  p.  163,  pi.  26,  figs.  7-11;— 
Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  306,  pi.  26,  figs.  7-11.— Nettelroth, 
Kdntucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  73,  pi.  26,  figs. 
6, 13,  14,  and  pi.  32,  figs.  13-16.— Beecher  and  Clarke,  Mem.  New  York  State 
Mas.,  I,  1889,  p.  35,  pi.  4,  figs.  9-11. 

Camarotcechiaf  acinus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  190. 

Loo.  Waldron,  Indiana;  Louisville,  Kentncky. 

CamarotOBohia(?)  adniiB  convexa  (Foerste).  Glinton  (Sil.). 

Rhynchonella  acinus  var.  convexa  Foerste,  Proc.  Boston  Soc.  Nat.  Hist.,  XXIV, 

1890,  p.  318,  pi.  6,  fig.  13;— Geol.  Ohio,  VH,  1895,  p.  593,  pi.  31,  fig.  13. 
Loc.  Hanover,  Indiana. 

GamarotoBchia  flBquiradiata  Hall.  Glinton  (Sil.). 

Atrypa  equiradiata  HaU,  Pal.  New  York,  II,  1852,  p.  70,  pi.  23,  fig.  5. 
Rhynchospiraf  equiradiata  Hall,  Twelfth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1859,  p.  77. 
Rhynchonella  sequlradiata  Miller,  N.  American  Geol.  Pal.,  1889,  p.  367. 
Camarotoechia  equiradiata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 

p.  190. 
Protorhyncha  aequiradiata  Hall  and  Clarke,  Ibidem,  1895,  pi.  56,  figs.  7-9. 
Loo.  Oneida  Coonty,  New  Y'ork ;  Arisaig,  Nova  Scotia. 

Camarotochia  (Plethorhyncha)  barrandei  Hall.^  Oriskany  (Dev.). 

Rhynchonella  barrandi  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857, 
p.  82,  figs.  1-3^  p.  84,  fig.  4 ;— Pal.  New  York,  III;  1859,  p.  442,  pi.  103,  figs.  3-8. 
Plethorhyncha  barrandi  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  191. 
Loc.  Albany  and  Schoharie  connties,  New  York. 

CamarotcBcMa  billingsi  Hall.  Gorniferous  (Dev.). 

Rhynchonella  thalia  Billings  (non  d'Orbigny,  1847),  Canadian  Joar.,  V,  1860,  p. 

272,  figs.23-25;— Geol.  Canada,  1863,  p.  370,  fig.  386. 
Rhynchonella  (Stenocisma)  billingsi  Hall,  Pal.  New  York,  IV,  1867,  p.  336,  pL 

54,  6gB.  9-13. 
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Camarotochia  billingii  Hall— Gontinned. 

CamarotMBchia  billingsi  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  192,  pi. 

57,  fig.  3. 
Loe,  New  York;  Columbus,  Ohio;  Ontario. 

GamarotiBchia  carica  Hall.  Hamilton  (Dev.). 

Rhynchonella  (Stenocisma)  carica  Hall,  Pal.  New  York,  IV,  1867,  p.  344,  pi.  54A, 

figs.  21-23. 
CamarotcBchia  carica  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  192. 
Loe.  Hamilton,  Madison  County,  New  York. 

Camarotochia  Carolina  Hall.  Gomiferous  (Dev.). 

Rhynchonella  (Stenocisma)  Carolina  Hall,  Pal.  New  York,  IV,  1867,  p.  337,  pi. 

34,  figs.  14-19. 
Rhynchonella  Carolina  Meek,  Pal.  Ohio,  1, 1873,  p.  196,  pi.  18,  fig.  8.^Nettelroth, 

Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  75,  pi.  13,  figs. 

1-3,  34,  35. 
Camarotcechia  Carolina  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

192,  pi.  57,  figs.  4-6. 
Loc,  Columbus  and  Sandusky,  Ohio ;  Falls  of  Ohio. 

Camarotochia  congre^ata  (Gonrad).  Hamilton  (Dev.). 

Atrypa  congregata  Conrad,  Fifth  Ann.  Rep.  New  York  Geol.  Survey,  1841,  p.  55. 
Rhynchonella  (Stenocisma)  congregata  Hall,  Pal.  New  York,  IV,  1867,  p.  341, 

pi.  54,  figs.  44-59. 
CamarotcBchia  congregata  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  192, 

pi.  57,  figs.  15-27. 
Loc.  Fultonham,  Summit,  Onondaga,  and  Tinkers  Falls,  New  York. 

Camarotochia  contraota  Hall.  Portage- Waverly  (Dev.L.  Garb.). 

Atrypa  contracta  Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  tab.  66,  figs. 

2,3. 
Atrypa  laticostata  Hall  (non  Phillips),  Ibidem,  1843,  tub.  66,  fig.  1. 
Rhynchonella  (Stenocisma)  contraota  Hall,  Pal.  New  York,  IV,  1867,  p.  351,  pi. 

55,  figs.  26-39. 
Rhynchonella  contracta  Herrick,  Bull.  Denison  Univ.,  Ill,  1887,  p.  39,  pi.  10, 

fig.  9;— Ibidem,  IV,  1888,  p.  23,  pi.  11,  fig.  21. 
CamarotoBohia  contracta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

192,  pi.  57,  figs.  28-32,  49. 
Loc,  New  York;  Meadville  and  Bradford,  Pennsylvania;  Licking  County,  Ohio. 

Camarotochia  contracta  Haxatiliii  (Hall).  Hamilton  (Dev.). 

Rhynchonella  (Stenocisma)  sazatilis  Hall,  Pal.  New  York,  IV,  1867,  p.  417,  pi. 

54A,  figs.  44-51. 
Loc,  Rockford,  Iowa. 

CamarotoDchia  dotis  Hall.  Marcellas  and  Hamilton  (Dev.). 

Rhynchonella  (Stenocisma)  dotis  Hall,  Pal.  New  York,  IV,  1867,  p.  344,  pi.  54A, 
figs.  11-20.— Rathbun,  Bull.  Buffalo  Soc.  Nat.  Sci.,  I,  1874,  p.  246,  pi.  8, 
figs.  10, 12j— Proc.  Boston  Soc.  Nat.  Hist.,  XX.  1879,  p.  33. 

Camarotcechia  dotis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  192, 
pi.  57,  figs.  40,  41. 

Loc,  Qeneseo  and  York,  New  York;  Columbus,  Ohio;  Rio  Maecurn  and  R*o 
Curua  and  Erere,  Brazil. 

CamarotQBohia(!)  dnplicata  Hall.  Chemung  (Dev.). 

Atrypa  duplicata  Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  tab.  67,  fig.  2. 
Rhynchonella  (Stenocisma)  dnplicata  Hall,  Pal.  New  York,  IV,  1867,  p.  350,  pi. 
55,  figs.  17-25. 
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Camarotechia  (?)  duplieata  Hall — GontiDued. 

Rhynchonella  dnplicata  Waloott,  Mou.  U.  S.  GeoL.  Survey,  Vllly  18^,  p.  155, 

pi.  14,  fig.  8. 
Camarotcechia  (!)  daplioata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 

p.  192,  pi.  57,  figs.  36-39. 
Loc.  New  York;  Eureka  district,  Nevada. 

CamarotcBohia  (Plethorhyncha)  endliohi  (Meek).  ?  Devonian. 

Rhynchonella  endliohi  Meek,  Bull.  U.  S.  Geol.  Surrey  Terr.,  2d  ser.,  1,  1875, 
p.  46.— White,  Twelfth  Ann.  Rep.  U.  S.  Geol.  Survey  Terr.,  1883,  p.  133,  pi. 
36,  fig.  2 ;  pi.  33,  fig.  4. 

Loc,  East  of  Animas  River,  Colorado. 

Oh$.  This  type  of  Rhynchonella  occurs  in  eastern  North  America  only  in  the 
Lower  Devonian.  It  therefore  seems  probable  that  Meek's  provisional  ref- 
erence to  the  Devonian  is  nearer  correct  than  White's  to  the  Lower  Carbon- 
iferous. 

CamarotcBchia  ezimia  Hall.  Portage-Chemung  (Dev.). 

Atrypa  eximia  Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  tub.  66,  fig.4.— 
Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  829,  fig.  682. 

Rhynchonella  (Stenocisnia)  eximia  Hall,  Pal.  New  York,  IV,  1867,  p.  348,  pi.  55, 
figs.  1-8.— Kindle,  Bull.  American  Pal.,  6,  1896,  p.  36. 

Camarotcechia  eximia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  192, 
pi.  57,  figs.  44,  45. 

Loc.  Ithaca,  New  York ;  Pennsylvania. 

CamarotcBchia  fringilla  (Billings).  Auticosti  (Sil.). 

Rhynchonella  fringllla  Billings,  Pul.  Fossils,  I,  1862,  p.  141,  fig.  118. 
Camarotwchia  fringllla  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

190,  pi.  56,  figs.  28-30. 
Loc.  Anticosti. 

CamarotoBchia  glacialis  (Billings).  Anticosti  (Sil.). 

Rhynchonella  glacialis  Billings,  Pal.  Fossils,  1, 1862,  p.  143,  fig.  120. 
CamarotoBchia  glacialis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  190. 
Loc.  Anticosti. 

GamarotoBchia  honfordi  Hall.  Marcellus  and  Hamilton  (Dev.). 

Rhynchonella  horsfordi  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1860,  p.  87.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  152,  pi.  14,  fig. 

3;  pi.  15,  fig.  6. 
Rhynchonella  (Stenocisma)  horsfordi  Hall,  Pal.  New  York,  IV,  1867,  p.  339,  pi.  54, 

figs.  24-32. 
Camarotcechia  horsfordi.  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

192,  pi.  57,  figs.  7-9. 
Loc.  Moscow,  York,  Geneseo,  and  Avon,  New  York;  Eureka  di.strict,  Nevada. 

Caiiiarot(Bchia(1)  indianensis  (Hall).  Niagara  (Sil.). 

Rhynchonella  indianensis  Hall,  Trans.  Albany  Institute,  IV,  1863,  p.  215; — 
Twenty -eighth  Rep.  New  York  State  Mus.  Nat.  Hist.,  1879,  p.  163,  pi.  26, 
figs.  12-22;— Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  306,  pi.  26,  figs.  12- 
22;  pi.  27,  figs.  4-6. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 
Geol.  Survey,  1889,  p.  76,  pi.  33,  figs.  lS-20.— Beecher  and  Clarke,  Mem.  New 
York  State  Mus.,  I,  1889,  p.  42,  pi.  3,  figs.  17-28. 

Xoo.  Waldron,  Indiana;  Louisville,  Kentucky. 

CamarotcBchia  marshallensis  (A.  Wincbell).  Marshall  (L.  Garb.). 

Rhynchonella  marshallensis  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 
1862,  p.  408.— Herrick,  Bull.  Denison  Univ,  III,  1888,  p.  40;  IV,  p.  23;— 
Geol.  Ohio,  VII,  1895,  pi.  23,  fig.  14. 
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CamarotOBchia  inannalleniiB  (A.  Winchell) — Coutiimed, 

Camarotwchia  marahalleiiBis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  11, 1893, 

p.  192. 
Loc,  Marshall,  Michigan;  Granville,  etc.,  Ohio. 

Camarot(Bchia(?)  neglecta  Hall.  Clinton  and  Niagara  (SiL). 

AtTjpa  neglecta  Hall,  Pal.  New  York,  II,  1852,  p.  70,  pi.  23,  fig.  4;  p.  274,  pi.  57, 
fig.  1.— Billings,  Canadian  Nat.  G<m)1.,  I,  1856,  p.  138,  pi.  2,  figs.  11, 12. 

KhynchoneUa  neglecta  Hall,  Twelfth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1859, 
p.  78.— Billings,  Geology  Canada,  1863,  p.  315,  fig.  325.— Meek,  Pal.  Ohio, 

I,  1873,  p.  179,  pi.  15,  lig.  3.— Hall  and  Whitfield,  Ibidem,  II,  1875,  p.  134, 
pi.  7,  fig.  15.— Hall,  Twenty-eighth  Rep.  New  York  State  Mas.  Nat.  Hist., 
1879,  p.  162,  pi.  26,  figs.  1<6;— Eleventh  Rep.  State  Geol.  Indiana,  1882,  p. 
305,  pi.  26,  figs.  1-6;  pi.  27,  fig.  3.— Beecher  and  Clarke,  Mem.  New  York 
State  Mus.,  I,  1889,  p.  37,  pi.  4,  figs.  3,  6-8.— Foerste,  Proc.  Boston  Soc.  Nat. 
Hist.,  XXIV,  1890,  p.  317,  pi.  6,  fig.  12. 

Rhynchonella  neglecta  var.  scobina  Meek,  American  Jour.  Sci.,.'M  ser.,  IV,  1872, 

p.  277. 
Rhynchonella  scobina  Hall  and  Whitfield,  Pal.  Ohio,  11,  1875,  p.  116. — Foerste, 

Geol.  Ohio,  VII,  1895,  p.  592. 
CamarotcDchiaf  neglecta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  190. 
Xoe.  Reynales  Basin,  Lockport,  etc.,  New  York;   Hamilton,  Ontario;  Dayton 

and Cedarville,  Ohio;  Hanover,  Indiana;  Wisconsin;  Arisaig,  Nova  Scotia. 

Gamarotoechia  obtasiplicata  Hall.  Niagara  (SiL). 

Atrypa  obtusiplicata  Hall,  Pal.  New  York,  II,  1852,  p.  279,  pi.  58,  fig.  2. 
Rhynchonella  obtusiplicata  Hall,  Twelfth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1859,  p.  78. 

Camarotcechia  obtusiplicata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 

p.  190. 
Loc,  Lockport,  New  York. 

CamarotcBohia  orbicularis  Hall.  Ghemaug  (Dev.). 

Rhynchonella  orbicularis  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1860,  p.  88. 

Rhynchonella  (Stenocisma)  orbicularis  Hall,  Pal.  New  York,  IV,  1867,  p.  353,  pi. 

55,  figs.  40-46. 
Camarotcechia  orbicularis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

192,  pi.  57.  figs.  46-18,  50. 
Loc.  'Chautauqua  County,  New  York ;  Meadville,  Pennsylvania. 

Camarotechia  plena  Hall.  Ghazy  (Ord.). 

Atrypa  plena  Hall,  Pal.  New  York,  I,  1847,  p.  21,  pi.  4  bis,  fig.  7.— Billings, 
Canadiun  Nat.  Geol.,  I,  1856,  p.  207,  figs.  17-19.— Rogers,  Geol.  Pennsylvauia, 

II,  Pt.  II,  1858,  p.  817,  fig.  592. 

Atrypa  plicifera  Hall,  Pal.  New  York,  I,  1847,  p.  22,  pi.  4  bis,  fig.  8. 

Atrypa  altilia  Hall,  Ibidem,  1847,  p.  23,  pi.  4  bis,  fig.  9. 

Rhynchonella  plena,  plicifera,  and  altilis  Hall,  Twelfth  Rep.  New  York  State 

Cab.  Nat.  Hist.,  1859,  pp.  65,  66. 
Rhynchonella  plena  Billings,  Canadian  Nat.  Geol.,  IV,  1859,  p.  444,  fig.  22; — 

Geol.  Canado,  1863,  p.  126,  fig.  50. 
Camarotcechia  plena  and  altilis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II, 

1893,  p.  190. 
Loc,  Chazy,  New  York;  Montreal  and  Ottawa,  Canada. 

Camarotechia  (Plethorhyncha)  pleioplenra  (Gonrad).         Oriskany  (Dev.). 

Atrypa  pleioplenra  Conrad,  Fifth  Ann.  Rep.  Geol.  Survey  New  York,  1841,  p.  55. 
Rhynchonella  pleioplenra  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857, 

p.  86,  figs.  1-4;— Pal.  New  York,  III,  1859,  p.  440,  pi.  102,  ligft,^,^  — m\Vm\fik, 

Pal.  Fossils,  II,  1874,  p.  38,  Sge.  19,  20. 
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CamarotcBohia  (Plethorhynoha)  pleiqileora  (Ckinrad) — Gontinaed. 

Plethorhyncha  pliopleura  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 

p.  191. 
hoc,  Albany  and  Schoharie  conn  ties,  New  York;  Indian  Cove,  6aap6. 

CamarotOBohia  prolifica  Hall.  Marcellas  and  Hamiltou  (Dev.). 

Rhynchonella  (StenociBma)  prolifica  Hall,  Pal.  New  York,  IV,  1867,  p.  343,  pi. 

54A,  figs.  1-10. 
Rhynchonella  prolifica  Tsohemyschew,  M6m.  da  Comit6  66ol.  St.  Petersburg, 

III,  1887,  p.  88,  pi.  14,  fig.  6. 
CamarotcBchia  prolifica  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  192, 

pi.  57,  figs.  42.  43. 
Loc.  Fultouham  and  Cooperstown,  New  York ;  Rossia. 

CamarotcBohia  sageriana  (A.  Winchell).  Marshall  (L.  Garb.). 

Rhynchonella  sageriana  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1862, 
p.  407;— Ibidem,  1865,  p.  122.— Herrick,  Bull.  Deuison  Univ.,  Ill,  1888,  p.  39. 

CamarotcBchia  sageriana  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 
p.  192. 

Loo.  Marshall,  Michigan;  Weymouth,  Ashland,  Sciotorille,  and  Newark,  Ohio; 
Hickman  County,  Tennessee. 

CamarotOBohia  sappho  Hall.  MarceUas-Waverly  (Dev.-L.  Garb.). 

Rhynchonella  sappho  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1860,  p.  87.— Herrick,  Bull.  Denison  Univ.,  Ill,  1888,  p.  40,  pi.  5,  fig.  1 ;  pi.  7, 

fig.  25;— Geol.  Ohio,  VII,  1895,  pi.  21,  fig.  1. 
Rhynchonella  (Stenocisma)  sappho  Hall,  Pal.  New  York,  IV,  1867,  p.  340,  pi.  54, 

figs.  33-43;  var.  pi.  55,  figs.  47-52. 
CamarotcBchia  sappho  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

192,  pi.  57,  figs.  10-14. 
Loc,  Leroy,  Geneseo,  and  York,  New  York;  Licking  County,  Ohio. 

CamarotOBohia  (Plethorhyncha)  speoiosa  (Hall).  Oriskany  (Dev.). 

Rhynchonella  speciosa  Hall,  Tenth  Rep.  New  York  State  Cal>.  Nat.  Hist.,  1857, 
p.  81;— Pal.  New  York,  III,  1859,  p.  444.  pi.  103A,  figs.  1-6.— Meek  and 
Worthen,  Geol.  Survey  Illinois,  III,  1868,  p.  394,  pi.  8,  fig.  9. 

Rhynchotrema  speciosa  Waagen,  Palieontologica  Indica,  Sor.  XIII,  1, 1883,  p.  411. 

Plethorhyncha  speciosa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  191, 
pi.  58,  figs.  29-37. 

Loo,  Cumberland,  Maryland;  Jackson  County,  Illinois. 

CamarotcBohia  stephani  Hall.  Portage  and  Ghemang  (Dev.). 

Rhynchonella  (Stenocisma)  stephani  Hall,  Pal.  New  York,  IV,  1867,  p.  3-19,  pi. 

55,  figs.  9-16. 
Camarotoechia  stephani  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893^  p. 

192;— Ibidem,  1895,  pi.  57,  figs.  33-35. 
Loo,  Ithaca  and  Phillipsburg,  New  York;  Bradford,  Pennsylvania. 

CamarotOBohia  tethys  (Billings).  Corniferons  (Dev.). 

Rhynchonella f  tethys  Billings,  Canadian  Jour.,  V,  1860,  p.  270,  figs.  20-22. 
Rhynchonella  tethys  Billings,  Geol.  Canada,  1863,  p.  370,  ^g,  387.— Walcott, 

Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  152.— Nettelroth,  Kentucky  Fossil 

Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  83,  pi.  13,  figs.  25-33;  pi.  31, 

figs.  22-25. 
Rhynchonella  (Stenocisma)  tethys  Hall,  Pal.  New  York,  IV,  1867,  p.  335,  pi.  54, 

figs.  1-8. 
Camarotcechia  tethys  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  192, 

pi.  57,  figs.  1,  2. 
Loc.  County  of  Haldimand,  Ontario;  Stafford  and  Williamsville,  New  York; 

ColumhuB,  Ohio;  Falls  of  Ohio;  Eureka  district,  Nevada. 
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Camarotochia  yentrioosa  Hall.  Lower  Helderberg  (Dev.). 

BhynchonellA  ventricosa  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857, 
p.  78,  figs.  1-6;— Pal.  New  York,  III,  1859,  p.  238,  pi.  43,  fig.  1. 

CamarotoDcliia  ventricosa  Hall  and  Clarke,  Ibidem,  VIII,  Ft.  II,  1893,  p.  191. 

Wilsonia  ventricosa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  II,  1895,  pi.  58, 
figs.  13, 14. 

Loc.  Schoharie,  Carlisle,  and  Cherry  Valley,  New  York. 

GamarotoBcliia  white!  Hall.  Niagara  (Sil.). 

Rhynchonella  whitU  Hall  (non  A.  Winchell),  TranB.  Albany  Institute,  IV,  1863, 

p.  216. 
Rhynchonella  whitii  Hall,  Twenty-eighth  Rep.  New  York  State  Mus.  Nat.  Hist., 

1879,  p.  164,  pi.  26,  figs.  2^-33 ;— Eleventh  Rep.  State  Geol.  Indiana,  1882,  p. 

307,  pi.  26,  figs.  23-33.— Beecher  and  Clarke,  Mem.  New  York  State  Mas.,  I, 

1889,  p.  39,  pi.  4,  figs.  1,  2,  4,  5. 
Rhynchonella  whitiana  Miller,  American  Pal.  Fossils,  2d  ed.,  1883,  p.  297. 
CamarotoBchiaf  whitii  Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  II,  1893,  p.  190. 
Loc.  Waldron  and  Osgood,  Indiana. 

Capalus  lugubris  Gonrad=Di8cinisca  lagnbris. 

CAPELLINIA  Hall  and  Clarke.  Genotype  G.  mira  H.  and  C. 

CapeUinia  HaU  and  Clarke,  Pal.  New  York,  VIII,  Ft.  II,  1893,  p.  248,  pi.  70,  figs. 
6-14;— Thirteenth  Ann.  Rep.  New  York  State  Geologist,  1895,  p.  847. 

CapeUinia  mira  Hall  and  Clarke.  Niagara  (Sil.). 

CapeUinia  mira  Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  II,  1893,  p.  249,  pi. 

70,  figs.  6-14.  *        . 

Loc,  Vicinity  of  Milwaukee,  Wisconsin. 

CATAZTGA  Hall  and  Clarke.  Genotype  Athyris  headi  Billings. 

Catazyga  Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  II,  1893,  p.  157,  fig.  151;— 
Thirteenth  Ann.  Rep.  New  York  State  Geologist,  1895,  p.  803. 

Catazyga  erratica  Hall.  Lorraine  (Ord.). 

Orthisf  erratica  Hall,  Pal.  New  York,  I,  1847,  p.  288,  pi.  79,  fig.  5. 

Athyris  headi  var.  anticostiensis  Billings,  Pal.  Fossils,  I,  1862,  p.  147,  fig.  127. 

Athyris  headi  var.  horealis,  Billings,  Ibidem,  1862,  p.  147,  fig.  126. 

Athyris  borealis  Billings,  Oeol.  Canada,  1863,  p.  212,  fig.  216. 

Athyris  anticostiensis  Billings,  Ibidem,  1863,  p.  212,  fig.  215. 

Zygospira  anticostiensis  Davidson,  Snppl.  British  Sil.  Brach.,  Pahooiitographical 

Soc,  1882,  p.  127. 
Zygospira  erratica  Davidson,  Ibidem,  1882,  p.  126. 
Orthis  erratica,  var.  Keesow,  Ueber  Sil.  u.  Devon,  geschiebe  We8t])renssens,  1884, 

p.  246,  pi.  2,  fig.  10. 
Catazyga  headi  vars.  borealis  and  anticostiensis  Hall  and  Clarke,  Pal.   New 

York,  VIII,  Ft.  II,  1895,  pi.  54,  figs.  27,  31-34. 
Catazyga  erratica  Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  II,  1893,  p.  158,  pi. 

54,  figs.  17-23. 
Loc,  Oswego   County,  New   York;  River  Saguenay,  Lake  St.    John,  Canada; 

Anticosti;  "Wesenberg  Schict,^'  Prussia. 

Catazyga  headi  (Billings).  Lorraine  (Ord.). 

Athyris  headi  Billings,  Pal.  Fossils,  1, 1862,  p.  147,  fig.  125;— Oeoi.  Canada,  1863, 

p.  212,  fig.  214. 
Zygospira  headi  Hall,  Twenty-third  Rep.  New  York  State  Cab.  Nat.  Hist.,  1872, 

pi.  13,  figs.  23-25  (extract  pub.  1871).— Meek,  Pal.  Ohio,  I,  1873,  p.  127,  pi.  11, 

fig.l. — Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  59. — Davidsou,  Snppl. 

British  Sil.  Brach.,  Palieontographical  Soc,  1882,  p.  125. 
Glassia  schuchertana  Ulrich,  American  Gh^ologist,  I,  1^88,  p.  1^. 
Olassia  headi  MiUer,  N,  American  Geol.  Pal.,  1889,  p.  346. 


170  SYNOPSIS   OF   AMERICAN   FOSSIL   BRACHIOPODA.        Ibuli.87. 

Catazyga  headi  (Billings) — Gontinaed. 

Catazyga  headi  Hall  aud  Clarke,  Pal.  New  York,  VIII,  Ft.  II,  1893,  p.  158,  tig. 

151 ;  pi.  54,  tigs.  24-26,  30. 
Loo,  St.  Lawrence  River,  opposite  Three  Rivers;  near  St.  Nicholas,  St.  Croix, 

and  Becanconr  River,  Qnebec,  Canada;  Waynesville,  etc.,  Ohio;  Richmond 

and  Versailles,  Indiana.    According  to  Mr.  Ami,  also  in  the  Utica  slate  at 

Ottawa,  Canada. 

Catazyga  uphami  ( Wincbell  and  Schuchert).  Trenton  (Ord.)* 

Zygospira  uphami  Winchell  and  Schnchert,  American  Geol.,  IX,  1892,  p.  291 ; — 

Minnesota  Geol.  Survey,  III,  p.  468,  pi.  34,  figs.  45-48. 
Loc.  Near  Spring  Valley  and  Wylcoff,  Minnesota. 

CEHTEOHELLA  Billings.        Genotype  Bhynchonella  glansfagea  Hall. 

Centronella  Billings,  Canadian  Nat  Geol.,  IV,  1859,  p.  131,  figs.  1-5; — Canadian 
Jonr.,  VI,  1861,  p.  271.— Uall,  Sixteenth  Rep.  New  York  State  Cab.  Nat. 
Hist.,  1863,  p.  45,  tigs.  13-17 ;— American  Jour.  Sci.,  2d  ser.,  XXXV,  1863,  p. 
396.— BiUings,  Ibidem,  XXXVI,  1863,  p.  237.— Hall,  Trans.  Albany  Institute, 
IV,  1863,  pp.  134,  148.— A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 
1865,  p.  122.— Hall,  Pal.  New  York,  IV,  1867,  p.  399.— Hall  aud  Clarke, 
Ibidem,  VIII,  Ft.  II,  1893,  p.  265 ;— Thirteenth  Ann.  Rep.  New  York  State 
Geologist,  1895,  p.  853. 

Ceiitronella(?)  allei  A.  Winchell.  Waverly  (L.  Carb.). 

Centronella  allii  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p.  123. 
Cryptonellaf  allei  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  290. 
Loc.  Burlington,  Iowa;  Hamburg,  Illinois;  Summit  County,  Ohio. 

Centronella  alveata  Hall.  Onondaga  (Dev.). 

Rhynchonellaf  alveata  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857, 

p.  124. 
Centronella  hecate  Billings,  Canadian  Jour.,  VI,  (May)  1861,  p.  272,  fig.  99;— 

Geol.  Canada,  1863,  p.  374,  fig.  403.— Hall,  Pal.  New  York,  IV,  1867,  p.  420, 

pi.  61A,  figs.  27-29.— Ibidem,  VIII,  Pt.  II,  1895,  pi.  79,  fig.  15. 
Centronella  alveata  Hall,  Pal.  New  York,  IV,  1867,  p.  401,  pi.  61A,  figs.  22-24.— 

Hall  and  Clarke,  Ibidem,  VIII,   Pt.  II,  1893,  p.  268,  pi.  79,  figs.  22-24. 
Loo.  New  York ;  Cayuga,  Ontario. 
Ob$.  See  C.  impressa  Hall. 

Centronella  anna  Hartt=Harttina  anna. 

Centronella(!)  arcei  A.  Ulrich.  Devonian. 

Centronella f  arcei  Ulrich,  N.  Yahrb.  f.  Mineral.,  Beilageband,  VIII,  1892,  p.  53, 

pi.  5,  figs.  5-9. 
Loc.  Ida,  and  near  Pulquina,  Bolivia. 

Centronella  billingsiana  Meek  and  Worthen=Whitfieldella  billings- 

iana. 
Centronella(??)  crauicardinaliB  Whitfield.  Warsaw  (L.  Garb.). 

Ceutronella  crassicardin alls  Whitfield,  Bull.  American  Mus.  Nat.  Hist.,  I,  1882, 
p.  56,  pi.  6,  figs.  50-52.— Hall,  Twelfth  Rep.  State  Geol.  Indiana,  XXIX,  1883, 
figs.  50-^52. 

Loc.  Spergen  Hill,  Indiana. 

Obs.  This  species  is  not  well  ostabliHhed  and  is  based  upon  a  single  ventral 
valve.  Compare  with  Athyris  densa. 

Centronella(l)  flora  A.  Wincbell.  Waverly  (L.  Carb.). 

Centronella?  fiora  A.  Winchell,  Proc.  American  Phil.  Soc,  XII,  1870,  p.  254. 
Loc.  Sciotoville,  Ohio. 
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Centionella  glaniifagea  Hall.  OriBkany-Corniferoas  (Dev.). 

Rhynchonella  glanafagea  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1857,  p.  125,  figs.  1-6. 
Ceutronella  glansfagea  Billings,  Canadian  Nat.  Geol.,  IV,  1859,  p.  132,  figs. 

1-6;— Canadian  Jour.,  VI,  1861,  p.  271,  fig.  97;— Geol.  Canada,  1863,  p.  374, 

fig.  405.— Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  pp. 

45-47 ;— Pal.  New  York,  IV,  1867,  p.  399,  pi.  61A,  figs.  1-21, 25, 26.— Nettelroth, 

Kentucky  Fossil  Sbell^  Mem.  Kentucky  Geol.  Survey,  1889,  p.  153,  pi.  31,  figs. 

14-17.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  268,  fig.  180; 

180;  pi.  79,  figs.  1-14, 17, 21. 
Lqc.  Albany  and  Schoharie   counties,   New  York;  Cayuga,  Ontario;  Falls  of 

Ohio;  Michigan. 
Oh».  lu  the  American  Museum  of  Natural  History  thisjspecies  is  labeled  Atrypa 

nayiculoides  Conrad.    The  writer  has  not  been  able  to  find  this  description. 

It  may  be  one  of  Conrad's  manuscript  names. 

Centronella  glauda  Hall.  Hamilton  (Dev.). 

Centronella  glaucia  Hall,  Pal.  New  York,  IV,  1867,  p.  403,  pi.  61A,  figs.  39,  40.— 

Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  269. 
Loc,  Schoharie,  New  York. 

Centronella  hecate  BillingSsG.  alveata. 

Centronella  impressa  Hall.  Hamilton  (Dev.). 

Centronella impressa  Hall,  Fourteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  (July 
or  August)  1861,  p.  102 ;— Fifteenth  Rep.,  Ibidem,  1862,  pi.  3,  figs.  l-5.~-Bil- 
lings,  Canadian  Nat.  Geol.,  VII,  1862,  p.  392.— Hall,  Pal.  New  York,  IV,  1867, 
p.  402,  pi.  61  A,  figs.  30-58.— HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 
p.  269,  pi.  79,  figs.  16,  18-20. 

Loc,  Bellona,  York,  Payilion,  and  Hamburg,  New  York. 

05«.  Billings  says  this  species  is  the  same  as  C.  hecate  (=C.  alveata). 

CentroneUa  jnlia  A.  Winchell=Eomingerina  julia. 
Centronella  margarida  Derby=Trigeria  margarida. 

Centronella  (!)  navioella  Hall.  Ghemang  (Dev.). 

Terebratula  navicella  Hall,  Pal.  New  York,  IV,  1867,  p.  391,  pi.  60,  figs.  38-44. 
Centronella  (f)  navicella  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1895,  pi.  79,  figs. 

40-42. 
Lae,  Rockford,  Iowa. 

Centrondla  ovata  Hall.  Upper  Helderberg  (Dev.). 

Centronella  ovata  Hall,  Pal.  New  York,  IV,  1867,  p.  419,  pi.  61A,  figs.  47-49. 
Loc,  Cayuga,  Ontario. 

Centronella(l)  silvetii  A.  XJlrich.  Devonian. 

Centronella  silvetii  A.  Ulrich,  N.  Jahrb.  f.  Mineral.,  Beilageband,  VIII,  1892, 

p.  51,  pi.  4,  figs.l5a-15d. 
Loc.  Chahuarani,  Bolivia. 

Centronella  tnmida  Billings.  Oriskany  and  Gomiferous  (Dev.). 

Centronella  tumida  Billings,  Canadian  Jour.,  VI,  1861,  p.  272,  fig.  98; — Geol. 

Canada,  1863,  p.  374,  fig.  404. 
Loc,  Caynga  and  Port  Colbonme,  Ontario. 

CHARIOHEIiLA  Billings.  Genotype  Atrypa  scitula  Hall. 

Charionella  Billings,  Canadian  Jour.,  VI,  1801,  pp.  148,  274,  figs.  101, 102.— Hall, 
Sixteenth  Rep.  New  York  State  Cab.  Nat  Hist.,  1863,  p.  40; — ^American  Jour. 
Sci.,  n.  ser.,  XXXV,  1863,  p.  39(;.— Hall  and  Clarke,  Pal.  New  York,  VIII, 
Pt-  II,  1893,  p.  78;— Thirteenth  Rep  New  York  State  Geologist,  1895,  v»  '^'^^^ 
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GharioneUa  circe  Bi]lmg8=G.  scitnla. 
Gharionella  doris  Billings =Meri8tella  doris. 
Gbarionella  hyale  Billings = Whitfieldella  hy ale. 
Gharionella  rostrata  Billings =Meristella  rdstrata. 

Charionella  scitnla  Hall.  Gorniferous  (Dev.). 

Atrypa  scitula  Hall,  Geol.  New  York;  Rep.  Fonrth  Diet.,  1843,  p.  171,  fig.  1. 

Athyrisf  scitula  Billings,  Canadian  Jonr.,  V,  1860,  p.  278,  figs.  35-38. 

Charionella  circe  Billings,  Ibidem,  VI,  1801,  p.  273,  fig.  100;— Geol.  Canada,  1863, 
p.  374,  fig.  400. 

Meristella  scitnla  Hall,  Pal.  New  York,  IV,  1867,  p.  302,  pi.  47,  figs.  34-38. 

Meristella  circe  Miller,  N.  American  Geol.  Pal.,  1889,  p.  354. 

Charionella  scitula  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  78, 
pi.  42,  figs.  17-19. 

Loc.  Williamsville  and  Clarence  Hollow,  New  York;  Colnmbns,  Ohio  (Whit- 
field) ;  county  of  Haldimand,  Ontario. 

CHONETES  Fischer  de  Waldheim.    Genotyi>e  Orthis  striatella  Dalman. 

Chonetes  Fischer  de  Waldheim,  Oryctographie  du  Gonvernement  de  Moscow, 
Pt.  II,  1837,  p.  134.— Hall,  Pal.  New  York,  II,  1852,  p.  64.— Billings,  Canadian 
Jour.,  VI,  1861,  p.  349. — Meek  and  Hayden,  Pal.  Upper  Missonri,  Smithsonian 
Cont.  Knowl.,  172,  1864,  p.  ii.— Hall,  Twentieth  Rep.  New  York  State 
Cab.  Nat.  Hist.,  1867,  p.  242;— Pal.  New  York,  IV,  1867,  p.  115.— Walcott, 
Mon.  IJ.  S.  Geol.  Survey,  VIII,  1884,  p.  122.— Nettelroth,  Kentucky  Fossil 
Shells,  Mem.  Kentucky  Geol.  Survey,  1886,  p.  66.— Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  I,  1892,  p.  303 ;— Eleventh  Ann.  Rep.  New  York  State  Geolo- 
gist, 18H4,  p.  292. 

Chonetes  acntiradiatus  Hall.  GorniferonH  (Dev.). 

Strophomena  acutiradiata  Hall,  Geol.  New  York ;  Rep.  Fourth  Dist.,  1843,  p.  171, 

fig.  3. 
Chonetes  acutiradiata  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857, 

p.  117;— Pal.  New  York.  IV,  1867,  p.  120,  pi.  20,  fig.  5;— Second  Ann.  Rep. 

New  York  State  Geol.,  1883,  pi.  47,  fig.  8.— Nettelroth,  Kentucky  Fossil 

Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  66,  pi.  18,  figs.  18-20.— Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  16,  fig.  8. 
Loc,  Williamsville,  Stafi'ord,  etc.,  New  York;  Columbus,  Ohio;  Falls  of  Ohio. 

Chonetes  amazonicoB  Derby.  Upper  Garboniferons. 

Chonetes  amazonica  Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  41,  pi.  6,  figs.  3,  12, 
19;  pi.  9,  figs.  8, 9.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pi.  15B, 
fig.  13. 

Loc.  Italtuba,  Brazil. 

Chonetes  antiope  Billings.  Jjower  Devonian. 

Chonetes  anitope  Billings,  Pal.  Fossils,  II,  1874,  p.  19. 
Loc.  Mount  JoUi  and  Perc6,  Nova  Scotia. 

Chonetes  aroei  A.  Ulrich.  Middle  Devonian. 

Chonetes  arcei  A.  Ulrich,  N.  Jahrb.  f.  Mineral.,  Beilageband  VIII,  1892,  p.  77,  pi. 

4,  figs.  35,  36. 
Loc.  Chahuarani,  Iclfb,  and  Tarabuco,  Bolivia. 

Chonetes  arcnatus  Hall.  Gomiferons  (Dev.). 

Chonetes  arcuata  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p. 
116;— Pal.  New  York,  IV,  1867,  p.  119,  pi.  20,  fig.  7;— Second  Ann.  Rep.  New 
York  State  Geol.,  1883,  pi.  47,  figs.  15,  35,  36.— Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  I,  1892,  pi.  16,  figs.  16,  35,  36. 

Loc.  Williamsville,  Clarence  Hollow,  etc.,  New  York;  Columbus,  Ohio. 
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ChoiieteH  armata  Norwood  and  Pratten  (nou  Bouchard) =G.  pusiliia. 
Chonetes  canadengis  Billiugs.  Lower  Devonian. 

Chonetes  cauadeDsis  BiniD;L;B,  Pal.  Fossils,  II,  1874,  p.  17,  fig.  7. 
Loc,  Perc6,  Nova  Scotia. 

Chonetes  complanata  Hall=Ghouo8trophia  complanata. 

Chonetes  oomstockei  Bathban.  Middle  Devonian. 

Chonetes  oomstockii  Rathbuu,  Bull.  Baffalo  Soc.  Nat.  Sci.,  I,  1874,  p.  250,  pi.  9, 

figs.  6,  14, 18, 19,31;— Proc.  Boston  Soc.  Nat.  Hist.,  XX,  1879,  p.  18. 
Loc,  Province  of  Para,  Brazil. 

Chonetes  oomntus  (Hall).  Clinton  (Sil.). 

Strophomena  cornatii  Hall,  Geol.  New  York ;  Rep.  Fourth  Dist.,  1843,  p.  73,  fig.  3. 
Chonetes  oomnta  de  Koninck,  Recber.  Aniniaux  Fobs.,  Pt.  1, 1847,  p.  200,  pi.  20, 

fig.  3.— Hall,  Pal.  New  York,  II,  1852,  p.  64,  pi.  21,  tig.  10;— Second  Ann. 

Rep.  New  York  State  Geol.,  1883,  pi.  47,  fig.  1.— Hall  and  Clarke,  Pal.  New 

York,  VIII,  Pt.  I,  1892,  pi.  16,  ^^.  1. 
Loc.  Wayne  County,  New  York. 

Chonetes  oonmatus  (Conrad).  Hamilton  (Dev.). 

Strophomena  carinata  Conrad,  Jonr.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842, 
p.  257,  pi.  14,  fig.  13. 

Strophomena  syrtalis  Conrad,  Ibidem,  1842,  p.  253,  pi.  14,  fig.  1. 

Chonetes  littoni  Norwood  and  Pratten,  Joar.  Acad.  Nat.  Sci.  Philadelphia,  III, 
1854,  p.  25,  pi.  2,  fig.  4. 

Chouetos  maclurea  Norwood  and  Pratten,  Ibidem,  1854,  p.  28,  pi.  2,  fig.  8. 

Chonetes  taomyi  Norwood  and  Pratten,  Ibidem,  1854,  p.  28,  pi.  2,  fig.  9. 

Chonetes  martini  Norwood  and  Pratten,  Ibidem,  1854,  p.  29,  pi.  2,  fig.  10. 

Chonetes  coronata  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist,  1857,  p. 
146,  figs.  1,  2;— Pal.  New  York,  IV,  1867,  p.  133,  pi.  21,  figs.  9-12.— Whitfield, 
Geol.  Wisconsin,  IV,  1882,  p.  327,  pi.  25^  fig.  16.— Hall,  Second  Ann.  Rep. 
New  York  State  Geol.,  1883,  pi.  47,  figs.  10,  11,  24,  26,  33,  39,  41,  43.— Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  16,  figs.  10,  11,  24,  26,  33, 
39,  41,  43. 

Loc,  New  York;  Pennsylvania;  nearArkona,  Ontario;  Bakeoven,  Illinois;  Mil- 
waukee, Wisconsin. 

Oh9.  In  the  Illinois  State  collection  there  are  specimens  of  C.  maclnrea  and  C. 
littoni  which  are  not  specifically  distinct  from  C.  coronatus  Conrad.  In  the 
American  Museum  of  Natural  History  the  writer  has  seen  specimens  of  C. 
tuomyi  and  C.  martini  labeled  as  varieties  of  C.  coronatus. 

Chonetes  comaensis  Bathban.  Middle  Devonian. 

Chonetes  curuaensis  Rathbun,  Proc.  Boston  Soo.  Nat.  Sci.,  XX,  1879,  p.  21. 
Loc,  Province  of  Para,  Brazil. 

Chonetes  dawsoni  Billing8=:Chonostrophia  dawsoni. 

Chonetes  deflecta  Hall=C.  vicinns. 

Chonetes  emmetensis  A.  Winchell.  Hamilton  (Dev.). 

Chonetes  emmetensis  A.  Winchell,  Rep.  Lower  Peninsula  Michigan,  1866,  p.  92. 
Loc.  Grand  Traverse  Region,  Michigan. 

Chonetes  fitlklandions  Morris  and  Sharpe.  Lower  Devonian. 

Chonetes  falklandica  Morris  and  Sharpe,  Quart.  Jonr.  Geol.  Soc.  London,  II, 
1846,  p.  274,  pi.  10,  fig.  4.— De  Koninck,  Recher.  Animaux  Foss.,  Pt.  1, 1847, 
p.  204,  pi.  20,  fig.  4. — ^Von  Ammon,  Zeits.  d.  Gessels.  fiir  Erdk.,  Berlin, 
XXVIII,  1893,  p.  360,  fig.  5. 

Loo,  FAlkland  Islands;  Taqnarassn,  Matto  Grosso,  Brazil. 
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Ghonetes  filistriatns  Walcott.  Lower  Devonian. 

Chonetes  filistriata  Walcott,  Mon.  U.  S.  Gcol.  Survey,  VIII,  1884,  p.  127,  pi.  13, 

Hg.  15. 
Lov.  Eureka  district,  Nevada. 

Chonetes  iischeri  Hall=Chonopectus  fischeri. 

Chonetes  flemingi  Norwood  iiud  Pratten=C.  variolatas. 

Chonetes  freitaasii  Bathbun.  Middle  DevoiiiaD. 

Chonetes  species  Rathbun,  Bull.  Buffalo  Soc.  Nat.  Sci.,  I,  1874,  p.  253. 
Chonetes  freitassii  Rathbuu,  Proc.  Boston  Soc.  Nat.  Hist.,  XX,  1879,  p.  18. 
Loc,  Province  of  Para,  Brazil. 

Chonetes  geinitziana  Waagen,  and  Miller=C.  glaber. 

Chonetes  genicnlatas  White.  Kinderhook  (L.  Carb.). 

Chonetes  geniculata  White,  Proc.  Bostou  Soc.  Nat.  Hist.,  IX,  1862,  p.  29. — A. 

Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p.  116; — Proc.  American 

Phil.  Soc,  XI,  1870,  p.  250. 
Chonetes  geniculatus  Keyes,  Qool.  Survey  MiHsouri,  V,  1895,  p.  53,  pi.  38,  iig.  3. 
Loc,  Hamburg,  Illinois;  Clarksville,  Missouri;  Rockford,  Indiana;  Rock>ille, 

Ohio. 
Ohs.  Compare  with  C.  omatus  Shumard. 

Chonetes  gibbosa  Hall=C.  vicinus. 

Chonetes  glabra  Hall  (non  Geinitz)=C.  lineatus. 

Chonetes  glaber  Geinitz.  Upper  Carboniferous. 

Chouetes  glabra  Geinitz,  Carbon  u.  Dyas  in  Nebraska,  1866,  p.  60,  pi.  4,  ligs. 

15-18.— Toula,  Sitzb.  derKais.  Akad.  der  Wi8sensch.,Wieu,  LIX,  1869,  p.  10.— 

Meek,  Final  Rep.  U.  S.  Geol.  Survey  Nebraska,  1872,  p.  171,  pi.  4,  fig.  10;  pi. 

8,  fig.  8.— Derby,  Bull.  Cornell  Univ.,  1, 1874,  p.  43,  pi.  8,  figs.  11, 14, 15, 19;— 

Bull.  Mus.  Comp.  Zool.,  Ill,  1876,  p.  280. 
Chonetes  geinitziana  Waagen,  Palseoutologica  Indica,  Ser.  XIII,  I,  1884,  p.  621. 
Chonetes  liicvis  Keyes,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1888,  p.  229,  pi.  12, 

fig.  3 ; — Geol.  Survey  Missouri,  V,  1893,  p.  55,  pi.  37,  fig.  5. 
Chonetes  geinitzianus  Miller,  N.  American  Geol.  Pal.,  1889,  p.  339. 
Loc.  Nebraska  City,  Nebraska;  Kansas;   Iowa;  Illinois;  Bomjardim  and  Itai- 

tuba,  Brazil ;  Yampopata  and  Cochabamba,  Bolivia. 

Chonetes  granulifer  Owen.  Upper  Carboniferous. 

Chonetes  granulifera  Owen,  Geol.  Rep.  Iowa,  Wisconsin,  Minnesota,  1852,  p.  583, 
pi.  5,  fig.  12. — Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  III, 
1854,  p.  24.— Meek,  Final  Rep.  U.  S.  Geol.  Survey  Nebraska,  1872,  p.  170,  pi. 
4,  tig.  9;  pi.  6,  fig.  10;  pi.  8,  fig.  7.— White,  Wheeler's  Geogr.  Geol.  Survey 
west  100  Merid.,  1875,  p.  122,  pi.  9,  fig.  8.— Keyes,  Geol.  Survey  Missouri,  V, 
1895,  p.  56. 

Chonetes  smithil  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  III, 
1854,  p.  24,  pi.  2,  fig.  2.— Meek  and  Worthen,  Geol.  Survey  Illinois,  V,  1873, 
p.  570,  pi.  25,  fig.  11.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi. 
15B,  fig.  12. 

Chonetes  mucronata  Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 
1858,  p.  262; — Pal.  Upper  Missouri,  Smithsonian  Cont.  to  Knowl.,  172, 
1864,  p.  22,  pi.  1,  fig.  5.— Geinitz,  Carbon  u.  Dyas  in  Nebraska,  1866,  p.  58, 
pi.  4,  figs.  12-14. — Toula,  Sitzungsb.  der  Kais.  Akad.  der  Wissensoh.,  Wein, 
LIX,  1869,  p.  10. 

Chonetes  granuliferus  Beecher,  American  Jour.  Sci.,  3d  ser.,  XLI,  1891,  p.  357, 
pi.  17,  fig.  15. 

Loc.  Month  of  Keg  Creek,  Iowa;  Illinois;  Kansas;  Missouri;  Alabama;  Kanab 
Canyon,  Arizona;  Cochabamba,  Bolivia. 
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Chonetes  hemispherioiu  Hall.  Upper  Helderberg  (Dev.). 

Chonetes  hemiBpherioa  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857, 
p.  116,  figs.  1-3.— Billings,  Canadian  Jour.,  VI,  1861,  p.  349,  figs.  121-123; 
Geol.  Canada,  1863,  p.  368,  ^g.  380.— Hall,  Pal.  New  York,  IV,  1867,  p.  118, 
pi.  20,  fig.  6.— Nicholson,  Pal.  Prov.  OnUrio,  1873,  p.  75.— Walcott,  Mon. 
U.  S.  Geol.  Survey,  VIII,  1884,  p.  123.— Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  I,  1892,  pi.  16,  fig.  14. 

Lae.  Schoharie,  etc.,  New  York;  Eareka  district,  Nevada;  Ontario,  Canada. 

Chonetes  herbert-nnithi  Bathbau.  Middle  Devonian. 

Chonetes  herbert-sraithi  (Hartt  MS.)  Rathbun,  Bull.  Buffalo  Soc.  Nat.  Sci.,  I, 
1874,  p.  251,  pi.  10,  figs.  39-42,  44-47;— Proo.  Boston  Soc.  Nat.  Hist.,  XX, 
1879,  p.  20. 

Loc.  Province  of  Para,  Brazil. 

Chonetes  ilUnouenfifl  Worthen.  Burlington  (L.  Garb.). 

Chonetes  logani  Hall  (nou  N.  and  P.),  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  598, 

pi.  12,  figs.  1,  2. 
Chonetes  illinoieusis  Worthen,  Trans.  St.  Lonis  Acad.  Sci.,  I,  1860,  p.  571. — A. 

Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1863,  p.  5;— Ibidem,  1865,  p. 

116.— Meek  and  Worthen,  Geol.  Survey  Illinois,  III,  1868,  p.  505,  pi.  15,  fig. 

8.— Herrick,  Bull.  Denlson  Univ.,  Ill,  1888,  p.  35,  pi.  3,  fig.  21. 
Loc.  Burlington,  Iowa;  Jersey  County,  Illinois;   Rockford,  Indiana;  Licking 

County,  Ohio. 

Chonetes  iowensis  Owen=Pholido8tropliia  iowennia. 

Chonetes  koninokiaiiaB  Norwood  and  Pratten.  Middle  Devonian. 

Chonetes  koninckiana Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia, 

III,  1854,  p.  30,  pi.  2,  fig.  11. 
Loc.  Jonesboro,  Union  County,  Illinois. 

Chonetes  laevis  Keye8=C.  glaber  Geinitz. 
Chonetes  laticosta  Hall=G.  mncronatils. 

Chonetes  lepidus  Hall.  Marcellus-Ohemang  (Dev.). 

Chonetes  lepida  Hall,  Tenth  Rep.  New  York  SUte  Cab.  Nat.  Hist.,  1857,  p.  148;— 
Pal.  New  York,  IV,  1867,  p.  142,  pi.  22,  figs.  12,  13.— Clarke,  Bull.  U.  S.  Geol. 
Survey,  16,  1885,  pp.  24,  32. 

Loc,  Caynga  Lake,  etc..  New  York;  Meadville,  Pennsylvania. 

Chonetes  lineatns  (Conrad).  Corniferoua  (Dev.). 

Strophomea  lineata  Conrad,  Third  Ann.  Rep.  Geol.  Survey  New  York,  1839,  p. 

64.— Vanuxem,  Geol.  New  York;  Rep.  Third  Dist.,  1842,  p.  139,  fig. 6  (should 

be  5a).— Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  p.  175,  iig.  8. 
Chonetes  glabra  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p.  117, 

figs.l-^. 
ChoneteH  lineata  Hall,  Pal.  New  York,  IV,  1867,  p.  121,  pi.  20,  fig.  3;— Second 

Ann.  Rep.  New  York  State  Geol.,  1883,  pi.  47,  fig.  34.— Hall  and  Clarke,  Pal. 

New  York,  VIII,  Pt.  I,  1892,  pi.  16,  fig.  34. 
Loe.  Cayuga  Lake,  etc..  New  York. 

Chonetes  littoni  Norwood  and  Pratten=G.  coronatus. 

Chonetes  logaui  Hall  (non  Nor.  and  Prat.)=G.  illinoisensis. 

Chonetes  logani  Nor  wood  andPratten.  Kinderhook-Barlington(L.Garb.). 

Chonetes  logani  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  III, 
1854,  p.  30,  pi.  2,  fig.  12.— A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 
1865,  p.  116.— Hall,  Pal.  New  York,  IV,  1867,  pi.  22,  figs.  23,  26-28;— Second 
Ann.  Rep.  New  York  State  Geol.,  1883,  pi.  47,  fig.  25.— Herrick,  Bull.  Denison 
Univ.,  Ill,  1888,  p.  35,  pi.  3,  fig.  12;  pi.  7,  fig.  22.— Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  I,  1892,  pi.  16,  fig.  25. 

Loc.  Burlington,  Iowa;  Quiucy,  Illinois;  Licking  County,  Ohio. 
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Chonetes  logani  aurora  Hall.  Tnlly-Barlington  (Dev.-L.  Garb.). 

Chonetes  loganl  var.  aurora  Hall,  Pal.  New  York,  IV,  1867,  p.  137,  pi.  22,  figa. 
16-18;— Second  Ann.  Rep.  New  York  Stete  Geol.,  1883,  pi.  47,  figs.  9,  18.— 
Whiteaves,  Cont.  to  Canadian  Pal.,  I,  1891,  p.  215,  pi.  29,  fig.  2.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pi.  16,  figs.  9,  18. 

Chonetes  aurora  Williams,  Bull.  Geol.  Soc.  America,  I,  1890,  p.  491,  pi.  12,  figs. 
10, 11. 

Loo,  Tnlly  and  Deruyter,  New  York;  Athabasca,  Mackenzie,  and  Red  Deer 
rivers.  Northwest  Territory,  Canada;  Cuyahoga  and  Licking  counties, 
Ohio;  Burlington,  Iowa.        ^ 

Chonetes  loganensiB  Hall  and  Whitfield.  Kinderhook  (L.  Garb.). 

Chonetes  loganensis  Hall  and  Whitfield,  King's  Geol.  Expl.  40th  Paral.,  IV,  1877, 

p.  253,  pi.  4,  fig.  9. 
Loc.  Logan  Canyon,  Wahsatoh  Range,  Utah. 

Ohonetes  maclurea  Norwood  and  Pratten=C.  coronatas. 
OhoneteB  macrostriata  Walcott=Stroph6odonta  macrostriata. 
Chonetes  manitobensiB  Whiteaves.  Upper  Devonian. 

Chonetes  inanitobensis  Whiteaves,  Cont.  to  Canadian  Pal.,  I,  1892,  p.  281,  pi.  37, 

figs.  1,  2. 
Loc,  Manitoba  Island,  Lake  Manitoba,  Canada. 

Chonetes  martini  Norwood  and  Pratten=G.  coronatas. 

Chonetes  melonicns  Billings.  Oriskany  (Dev.). 

Chonetes  melonica  Billings,  Pal.  Fossils,  II,  1874,  p.  15,  fig.  6. 
Loc.  Little  Gasp^,  Quebec,  Canada. 

Chonetes  mesolobus  Norwood  and  Pratten.  Upper  Carboniferous. 

Chonetes  mesoloba  Nor.  and  Prat.,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  III,  1854, 
p.  27,  pi.  2,  fig.  7.— White,  Wheeler's  Geogr.  GeoL  Expl.  Survey  west  100 
Merid.,  1875,  p.  123,  pi.  9,  fig.  7.— HaH,  Second  Ann.  Rep.  New  York  Stete 
Geol.,  1883,  pi.  47,  fig.  22.— Keyes,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1888, 
p.  228.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  16,  fig.  22. 

Loc.  Belleville,  Illinois;  Charboniere,  Missouri ;  Flint  Ridge,  Ohio ;  New  Mexico; 
Arizona. 

Chonetes  miohiganensis  Stevens.  Upper  Garboniferons. 

Chonetes  miohiganensis  Stevens,  American  Jour.  Sci.,  2d  ser.,  XXV,  1858,  p.  263. 
Loo.  Battle  Creek,  Michigan. 

Chonetes  millipnnctata  Meek  and  Worthen=Anlacorhynchas  niilli- 

panctatum. 
Ohonetes  minima  Hall  (non  Sowerby)=G.  nndnlatns. 
Chonetes  mucronata  Meek  and  Hayden  (non  Hall)=C  granuliter. 

Chonetes  mncronatns  Hall.  Oriskauy-Hamilton  (Dev.). 

Strophomena  mucronata  Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  p.  180, 

fig.  3. 
Chonetes  laticosta  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857, 

p.  119.— BiHings,  Pal.  Fossils,  II,  1874,  p.  20. 
Chonetes  mucronata  Hall,  Pal.  New  York,  IV,  1867,  p.  124,  pi.  20,  fig.  1;  pi.  21, 

fig.  1. — ^Nicholson,  Pal.  Prov.  Ontario,  1873,  p.  74.— Hall,  Second  Ann.  Rep. 

New  York  State  Geol.,  1883,  pi.  47,  figs.  6,  7.— Hall  and  Clarke,  Pal.  New 

York,  VIII,  Pt.  I,  1892,  pi.  16,  figs.  6,  7. 
Chonetes  mucronata  f  Walcott,  Mon.  U.  S.Geol.  Survey,  VIII,  1884,  p.  124. 
Loc.  New  York;  Cayuga,  Ontario;  Gasp^;  Eureka  district,  Nevada. 
Oh9.  See  C.  stUbeli. 
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ChonetM  mnltioosta  A.Winchell.    Kinderbook  and  BnrliDgton  (L.  Garb.). 

Chonetes  mnlticosta  A  Wiuchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1863,  p.  6; — 

Proc.  American  Phil.  Soc.,  XII,  1870,  p.  250. 
Loo,  Burlington,  Iowa;  Hickman  and  Maury  oounticB,  Tennessee. 

Chonetes  muricata  Hall=Strophalosia  maricata. 

Chouetes  nana  Norwood  and  Pratten  (nou  de  Verneuil)  =0.  yandellauus. 

ChonetM  noyasootiouf  Hall.  Arisaig  and  Niagara  (Sil.). 

Chonetes  novascotica  Hall,  Canadian  Nat.  Geol.,  V,  1860,  p.  144,  fig.  2. — Dawson, 
Aeadian  Geol.,  3d  ed..  1878,  p.  595,  fig.  199.— Hall,  Twenty-eighth  Bep.  New 
York  State  Mus.  Nat.  Hist.,  1879,  p.  155,  pi.  22,  figs.  11-14 ;— Eleventh  Rep. 
State  Geol.  Indiana,  1882,  p.  293,  pi.  22,  figs.  11-14. 

Loc.  Arisaig,  Nova  Scotia;  Waldron,  Indiana. 

Chonetes  onettianna  Katbbun.  Middle  Devonian. 

Chonetes  onettiana  Kathbun,  Bull.  Buffalo  Soc.  Nat.  Sci.,  I,  1874,  p.  253,  pi.  10, 

figs.  43,  48. 
Loc.  Province  of  Para,  Brazil. 

Chonetes  omatiis  Shumard.  Chouteau  (L.  Garb.)* 

Chonetes  omata  Shumtfrd,  Geol.  Rep.  Missouri,  1855,  p.  202,  PL  C,  fig.  1. — Keyes, 

Geol.  Survey  Missouri,  V,  1895,  p.  53,  pi.  38,  fig.  2. 
Loc,  Louisiana  and  Hannibal,  Missouri. 
Oh9.  See  C.  genionlatns  White. 

Chonetes  parms  Shumard.  Upper  Carboniferous. 

Chonetes  parva  Shumard,  Geol.  Rep.  Missouri,  1855,  p.  201. 

Loc,  Boone  County,  Missouri. 

Ob$,  Keyes  says  this  species  is  a  synonym  for  C.  flemingi:=C.  variolatus. 

Chonetes  permianns  Shumard.  Upper  Carboniferous. 

Chonetes  permiana  Shumard,  Trans.  St.  Louis  Acad.  Sci.,  I,  1859,  p.  390. 
Loc,  Mouth  of  Delaware  Creek,  Texas. 

Chonetes  plannmbonus  Meek  and  Wortbeu.  Keokuk  (L.  Carb.). 

Chonetes  plannmbona  Meek  and  Worthen,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 
1860,  p.  450;— Geol.  Survey  Illinois,  II,  1866,  p.  253,  pi.  18,  fig.  1. 

Loc.  Monroe  County,  Illinois;  Crawfordsville,  Indiana;  Kings  Mountain,  Ken- 
tucky. 

Chonetes  platynotos  White.  Upper  Carboniferous. 

Chonetes  platynota  White,  Wheeler's  Geogr.  Geol.  Expl.  Survey  west  100  Merid., 

Prel.  Rep.,  1874,  p.  19;— Ibidem,  Final  Rep.,  IV,  1875,  p.  121,  pi.  9,  fig.  6. 
Loc.  Santa  Fe,  New  Mexico;  near  Salt  Lake,  Utah. 

Chonetes  pnlehellns  A.  Wincheil.  Waverly  (L.  Carb.). 

Chonetes  pulchella  A.  Wincheil,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1862, 
p.  410;— Ibidem,  1865,  p.  115;— Proc.  American  Phil.  Soc,  XII,  1870,  p.250.— 
Herrick,  Bull.  Denison  Univ.,  Ill,  1888,  p.  37,  pi.  3,  fig.  14. 

Loo.  Moscow,  Hillsdale  County,  Michigan;  TrnmbuU,  Summit,  and  Licking 
counties,  Ohio;  Shafers,  Pennsylvania;  Hickman  County,  Tennessee. 

Chonetes  ponctatos  Simpson.  Lower  Helderberg  (Dev.). 

Chonetes  punctata  Simpson,  Trans.  American  Phil.  Soc,  n.  ser.,  XYI,  1889, 

p.  438,  fig.  3. 
Loe,  Hazardville,  Carbon  County,  Pennsylvania. 

Chonetes  pnsillns  Hall.  Hamilton  (Dev.). 

Chonetes  armata  Norwood  and  Pratten  (non  Bouchard),  Jour.  Acad.  Nat.  Sci. 
Philadelphia,  III,  1854,  p.  28. 

BoU.  87 12 
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Chonetes  piuillns  Hall — Gontiuued. 

Chonetes  pusilla  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p. 

149;— Pal.  New  York,  IV,  1867,  p.  128,  pi.  21,  fig.  6.— Meek,  Trana.  Chicago 

Acad.  Sci.,  I,  1868,  p.  93,  pi.  13,  fig.  2. 
Loc,  Bakeoven,  Illinois;  Fort  Resolation,  Great  Slave  Lake,  British  America. 
Obi,  In  the  Illinois  State  collection  there  is  a  specimen  of  C.  armatns  N.  and  P. 

with  an  old  label  attached.    This  specimen  is  identical  with  0.  pnsillas  Hall. 

Chonetes  reversa  Whitfield =OhonoBtrophia  reversa. 

Chonetes  rtioki  A.  Ulrich.  Middle  Devonian. 

Chonetes  riicki  A.  Ulrich,  N.  Jahrb.  f.  Mineral.,  Beilageband,  VIII,  1892,  p.  79, 

pi.  5,  figs.  1,  2. 
Loc,  Chahuarani,  Ida,  and  Tarabaco,  Bolivia. 

Chonetes  saroiniilatas  Norwood  and  Pratteii. 

Chonetes  sarcinulata  Norwood  and  Pratten  (nou  Schlotheim),  Jour.  Aoad.  Nat. 

Sci.  Philadelphia,  III,  1854,  p.  28. 
Oba.  It  is  impossible  to  point  out  the  American  representaliTe  intended  hj  these 

authors  for  this  species. 

Chonetes  scitulns  Hall.  Marcellus-Chemnng  (Dev.). 

Chonetes  scitula  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p.  147;— 
Pal.  New  York,  IV,  1867,  p.  130,  pi.  21,  fig.  4;— Second  Ann.  Rep.  New  York 
Stat«  Geol.,  1883,  pi.  47,  figs.  3,  4,  27,  32,  40,  44.— Herrick,  Bull.  Deuison 
Univ.,  Ill,  1888,  p.  36,  pi.  1,  fig.  4.— Whitfield,  Annals  New  York  Acad.  Sci., 
V,  1891,  p.  548,  pi.  11,  fig.  10.— HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I, 
1892,  pi.  16,  figs.  3,  4,  27,  32,  40,  44.— Whitfield,  Geol.  Ohio,  VII,  1895,  p.  443, 
pi.  7,  fig.  10.— Kindle,  Bull.  American  Pal.,  6,  1896,  p.  37. 

Chonetes  scitulns  Beecher,  American  Jour.  Sci.,  XLI,  1891,  p.  357,  pi.  17,  fig.  14. 

Loo.  Moscow,  Hamburg,  e^c,  New  York;  Meadville,  Pennsylvania;  Delaware 
and  Licking  counties,  Ohio. 

Chonetes  setigems  (Hall).  Marcellus-Waverly  (Dev.-L.  Garb.). 

Strophomena  setigera  Hall,  Geol.  New  York ;  Rep.  Fourth  Dist.,  1843,  p.  180, 

fig.  2;  p.  222,  fig.  3. 
Chonetes  setigera  de  Koninck,  Recher.  Animaux  Foss.,  1, 1847,  p.  215,  pi.  20,  fig. 

7.— Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p.  150;— Pal. 

New  York,  IV,  1867,  p.  129,  pi.  21,  fig.  2;  p.  142,  pi.  22,  figs.  1-6;— Second 

Ann.  Rep.  New  York  State  Geol.,  1883,  pi.  47,  figs.  2,  5,  19.— Walcott,  Hon. 

U.  S.  Geol.  Survey,  VIII,  1884,  p.  123.— Clarke,  Bull.  IT.  S.  Geol.  Survey,  16, 

1885,  p.  24.— HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi,  16,  tigs. 

2,  5,  19. 
Chonetes  setigera  f  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1862,  p.  411. 
Loc,  New  York;  Meadville,  Pennsylvania;  Ohio;  Union  City,  Branch  County, 

Michigan ;  Eureka  district,  Nevada. 

Chonetes  shnmardianns  de  Koninck.  Keokak  (L.  Garb.). 

Chonetes  shumardiana  de  Koninck,  Recher.  Animaux  Foes.,  Pt.  I,  1847,  p.  192, 
pi.  20,  fig.  1.— Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  III, 
1854,  p.  24. 

Loc.  The  Knobs,  Jefferson  County,  Kentucky. 

Chonetes  smithii  Norwood  and  Pratten =C.  granulifer. 

Chonetes  striatellns  (Dalman).  Silurian. 

OrthisstriatellaDalman,  Kgl.  Svens.  Vetens.-Akad.  Handl.,  1828,  p.  Ill,  pi.  1,  fig.  5. 
Chonetes  striatella  Etheridge,  Quart.  Jour.  Geol.  Soc.  London,  XXXIV,  1878, 

p.  595. 
Loc,  Europe;  Cape  Louis  Napoleon,  lat.  79^  38'. 


•CBUCHOT.]  INDEX   AND   BIBLIOGRAPHY.  179 

Chonetes  sttibeli  A.  XJlrich.  Middle  Devonian. 

Chonetes  stiibeli  A.  Ulricb,  N.  Jahrb.  f.  Mineral. ,  Itoilageband,  YIII,  1892,  p.  80, 

pi.  5,  figs.  3,  4. 
Loc.  Rio  Sicaaica,  Bolivia. 
Oht,  Probably  the  same  as  C.  macronatns. 

Chonetes  snbqnadratoB  Nettelroth.  Hamilton  ( Dev.). 

Cbonetes  subqaadrata  Nettelrotb,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol. 

Survey,  1889,  p.  67. 
Loe,  Falls  of  Ohio. 

Chonetes  tennistriatns  Hall.  Arisaig  (811.). 

Chonetes  tenuistriata  Hall,  Canadian  Nat.  Geol.,  V,  1860,  p.  145,.fig.  3. — Dawson, 

Acadian  Geol.,  3d  ed.,  1878,  p.  596,  fig.  200. 
Loc,  East  River,  Nova  Scotia. 

Chonetes  tnmidns  Herrick.  Waverly  (L.  Garb.). 

Chonetes  tumidus  Herrick,  Bull.  Denison  Univ.,  HI,  1888,  p.  36,  pi.  2,  fig.  21. 
Loc.  Moots  Run,  Licking  County,  Ohio. 

Chonetes  tuomyi  Norwood  and  Pratten=:G.  coronatas. 

Chonetes  nndnlatos  Hall.  Niagara  (Sil.). 

Chonetes  minima  Hall  (non  Sowerby),  Twenty -eighth  Rep.  New  York  State 

Mus.  Nat.  Hist.,  Doc.  ed.,  1876,  pi.  22,  fig.  15, 
Chonetes  nndulata  Hall,  Ibidem,  1879,  p.  155,  pi.  22,  fig.  15; — Eleventh  Rep.  State 

Geol.  Indiana,  1882,  p.  294,  pi.  22,  fig.  15. 
Loc.  Waldron,  Indiana. 

Chonetes  yariolatas  (d'Orbigny).  Upper  Carboniferoas. 

Leptaena  variolata  d'Orbigny,  Voyage  dans  F Am^rique  Meridionale ;  Pal^ontol- 

ogie,  1842,  p.  49. 
Productns  variolata  d'Orbigny,  Ibidem,  1842,  pi.  4,  figs.  10,  11. 
Chonetes  variolata  de  Koninck,  Recher.  Animaux  Fobs.,  Pt.  1, 1847,  p.  206,  pi.  20, 

fig.  2.~Hall,  Stansbury's  Expl.  Great  Salt  Lake,  1852,  p.  410,  pi.  3,  fig.  1.— 

Norwood  and  Pratten,  Jour.  Acad.  Nat.  Soi.  Philadelphia,  III,  1854,  p.  28. 
Chonetes  flemingi  Norwood  and  Pratten,  Ibidem,  1854,  p.  26,  pi.  2,  fig.  5. — 

Geinitz,  Carbon  u.  Dyas  in  Nebraska,  1866,  p.  59.— Hall  and  Clarke,  Pal. 

New  York,  VIII,  Pt.  I,  1892,  pi.  16B,  fig.  11.— Keyes,  Geol.  Survey  Biissouri, 

V,  1895,  p.  54,  pi.  38,  fig.  6. 
Loo,  Yarbiohambi,  Bolivia;  Guernsey,   etc.,  Ohio;  Illinois;  Missouri;  Kansas; 

Nebraska. 
Ohs,  Compare  with  C.  parvuH. 

Chonetes  Yemeailianns  Norwood  and  Pratten.         Upper  Carboniferous. 

Chonetes  verneuiliana  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia, 
III,  1854,  p.  26,  pi.  2,  fig.  6.— Newberry,  Ives'  Rep.  Colorado  River  of  the 
West,  1861,  p.  128.— Meek,  Final  Rep.  U.  8.  Geol.  Survey  Nebraska,  1872,  p. 
170,  pi.  1,  fig.  10.— Hall,  Second  Rep.  New  York  State  Geol.,  1883,  pi.  47,  figs. 
20,  21.— White,  Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  128,  pi.  25,  figs. 
7,  8.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  16,  figs.  20,  21. 

Loc,  Carboniere,  Missouri;  Indiana;  Illinois;  Missouri;  Kansas;  Nebraska; 
banks  of  Colorado  River. 

Chonetes  yemeailianns  ntahensis  Meek.  Upper  Carboniferoas. 

Chonetes  verneuiliana  var.  ntahensis  Meek,  Simpson's  Rep.  Expl.  Great  Basin, 

Ter.  Utah,  1876,  p.  348,  pi.  2,  fig.  2. 
Loe.  Near  Homboldt  Mountains,  Utah. 
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Chonetes  vidniu  (Gastelnau).  Hamilton  (Dev.). 

Leptsena  vioina  Castelnau,  Systeme  Sil.  I'Am^riqae  Septentrionale;  1843,  p.  38, 
pi.  14,  fig.  9. 

Chonetes  vicina  de  Koniiiok,  Recher.  Animaux  Foes.,  Ft.  1, 1847,  p.  203. 

Chonetes  defiecta  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p. 
149;— Pal.  New  York,  IV,  1867,  p.  126,  pi.  21,  figs.  7,  8;— Second  Ann.  Rep. 
N.  Y.  State  GeoL,  1883,  pi.  47,  fig.  28.— Walcott,  Mon.  U.  S.  Geol.  Survey, 
VIII,  1884,  p.  24,  pi.  2,  fig.  8.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I, 
1892,  pi.  16,  fig.  28. 

Chonetes  gibbosa  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p.  145. 

Loo.  Ontario  County,  New  York;  Columbus,  Ohio;  Wisconsin;  Eureka  distriety 
Nevada. 

Ob»,  Castelnau's  specimens  are  ft'om  '^Ontario  County,  New  York."  His  figures 
are  good  and  can  not  be  compared  with  any  other  species  than  the  well- 
known  C.  deflectus  Hall,  a  8x>ecies  occurring  abundantly  in  Ontario  County. 

Chonetes  yandellanus  Hall.  Oorniferous  (Dev.). 

Chonetes  nana  de  Koninck  (non  de  Vemeuil),  Recher.  Animaux  Foss.,  Pt.  1, 1847, 
p.  213. — ^Norwood  and  Pratten  (non  de  Vernenil),  Jour.  Acad.  Nat.  SoL 
Philadelphia,  III,  1854,  p.  28. 

Chonetes  yandellana  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p. 
118;— Pal.  New  York,  IV,  1867,  p.  123,  pi.  20,  fig.  4.— Nettelroth,  Kentucky 
Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  68,  pi.  17,  figs.  16-19; 
pi.  31,  figs.  20,  30. 

Loc.  Falls  of  Ohio;  Columbus,  Ohio. 

CHOSr OPECTUS  Hall  and  Clarke.    Genotype  Chonetes  fischeri  N.  and  P. 

Chonopectus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  312;— Eleventh 
Ann.  Rep.  New  York  State  Geologist,  1894,  p.  295. 

ChonopeetuB  flaclieri  (Norwood  and  Pratten). 

Kinderhook  and  Burlington  (L.  Carb.). 

Chonetes  fischeri  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  III, 
1854,  p.  25,  pi.  2,  fig.  3.— Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  517,  pi.  7, 
fig.  1;— Second  Ann.  Rep.  New  York  State  Geol.,  1883,  pi.  47,  figs.  17,  31. 

Chonopectus  fischeri  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  312, 
pi.  15B,  figs.  20-23;  pi.  16,  figs.  17,  31. 

Loo.  Burlington,  Iowa;  Warren,  Pennsylvania. 

CHOSr OSTEOPHIA  Hall  and  Clarke. 

Genotype  Chonetes  reversa  Whitfield. 

Chonostrophia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  310;— 
Eleventh  Ann.  Rep.  New  York  State  Geologist,  1894,  p.  294. 

Chonostrophia  complanata  Hall.  Oriskany  (Dev.). 

Chonetes  complanata  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p. 

56;— Pal.  New  York,  III,  1859,  p.  418,  pi.  93,  fig.  1 ;— Second  Ann.  Rep.  New 

York  State  Geol.,  1883,  pi.  47,  figs.  13,  29. 
Chonostrophia  complanata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p. 

311,  pi.  16,  figs.  13,  29. 
f  Strophomena  sp.  A,  A.  Ulrich,  N.  Jahrb.  f.  Mineral.,  Beilageband,  VIII,  1892,  p. 

70,  pi.  14,  fig.  24  (f  23). 
Loo.  Albany  and  Schoharie  counties.  New  York;  Cayuga,  Ontario;  Cumberland, 

Maryland;  f Bolivia. 

Chonostrophia  dawBoni  (Billings).  Lower  Devonian. 

Chonetes  dawsoni  Billings,  Pal.  Fossils,  II,  1874,  p.  18,  fig.  8. 

Chonostrophia  dawsoni   Hall   and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 

p.  311. 
Z^«  Ga»p6  and  Perc^,  Quebec,  Canada. 
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GhonostropMa  nelderberguB  Hall.  Lower  Helderberg  (Dev.)* 

Chonostrophia  helderbergia  Hall  and  Clarke,  Pal.  New  York;  VIII,  Pt.  1, 1892, 

pp.  311,  353,  pi.  15B,  fig.  14. 
Loe.  Albany  Goanty,  New  York. 

Chonostrophia  reversa  (Whitfield).  Gorniferons  (Dev.). 

Cbonetes  reTersa  Whitfield,  AnnalH  New  York  Acad.  Sci.,  II,  1882,  p.  213; — 

Ibidem,  V,  1891,  p.  549,  pi.  11,  figs.  8,  9;— Geol.  Ohio,  VII,  1895,  p.  443,  pi.  7, 

fig8.  8,  9. 
Chonoetrophia  reversa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  311, 

pi.  15B,  figs.  15-19;— Thirteenth  Ann.  Rep.  New  York  State  Geologist,  1895, 

p.  176,  pi.  4,  fig.  5. 
Loc,  Columbas    and    Delaware,   Ohio;  Union  .Springs,   New    York;  Caynga, 

Ontario. 

CISISTIAVIA  Hall  and  Clarke.    Genotype  Leptsena  subqaadrata  Hall. 

Cbristiania  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  298 ;— Eleventh 
Ann.  Rep.  New  York  State  Geologist,  1894,  p.  290. 

ChriitianiE  suhqnadrata  Hall.  Lower  Helderberg  (Dev.). 

Leptffina  subqaadrata  Hall,  Second  Ann.  Rep.  New  York  State  Geol.,  1883,  pi.  46, 

figs.  32,  33. 
Cbristiania  subqaadrata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  298, 

351,  pi.  15,  figs.  32,  33;  pi.  15A,  fig.  36;  pi.  20,  figs.  18-20. 
Loc,  Perry  and  Blount  counties,  Tennessee. 

CISTELLA  Gray.  Genotype  Terebratula  cnneata  Bisso. 

Cistella  Gray,  Brit.  Mus.  Cat.  Brach.,  p.  114. 

Gistella  beecheri  Clark.  Upper  Cretaceous. 

Cistella  beecheri  Clark,  Johns  Hopkins  Univ.  Circ,  XV,  121,  1896,  p.  3. 
Loe.  Vincentown,  New  Jersey. 

Cistella  plicatilis  Clark.  Upper  Cretaceous. 

CisteHa  plicatilis  Clark,  Johns  Hopkins  Univ.  Circ,  XV,  121,  1896,  p.  3. 
Loc,  Vincentown,  New  Jersey. 

GLEIOTHTEIS  King. 
Genotype  Atrypa  pectinifera  J.  de  C.   8owerby=8pirifer  roiasyi 
I/fiveill^=Athyri8  roissyi  of  authors. 

Cleiothyris  King  (non  Phillips),  Mou.  Permian  Fossils,  Pal.  Soc,  1850,  p.  137. — 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  90 ;— Thirteenth  Ann. 
Rep.  New  York  State  Geologist,  1895,  p.  779. 

Cleiothyrii  dintonensis  (Swallow).  Kaskaskia  (L.  Carb.). 

Spirigera  dintonensis  Swallow,  Trans.  St.  Louis  Aoad.  Sci.,  II,  1863,  p.  89. 
Loc,  Chester,  Illinois;  St.  Genevieve  and  Cooper  counties,  Missouri. 
06«.  Compare  with  C.  roissyi.     Regarded  by  Keyes  as  a  synonym  for  Seminula 
snbquadrata.    However,  this  species  does  not  appear  to  be  a  Seminula. 

Cleiothyrii  orasaicardinalis  (White).  Kinderhook  (L.  Carb.). 

Athyris  crassicardinalis  White,  Jour.  Boston  Soc.  Nat.  Hist.,  VII,  1860,  p.  229. 
Loc.  Burlington,  Iowa. 

Cleiothyris  hirsuta  Hall.  St.  Louis  and  Kaskaskia  (L.  Carb.). 

Spirigera  (Athyris)  hirsuta  Hall,  Trans.  Albany  Institute.  IV^  1858,  p.  8. 
Athyris  hirsuta  Whitfield,  Bull.  American  Mus.  Nat.  Hist.,  I,  lft82,  v-  4^,\A.  ^, 

figs.  18-21.— Hall, Twelfth  Rep.  State  Geol.  Indiana,  ISSS,  p.  ^2a,v\.  *2S,  ^l^- 

18-2L 
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Cleiothyrii  hinata  Hall— Goutinaed. 

CUothyris  hirsuta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  46, 

figs.  25>28. 
Loo.  SpergenHill,  Indiana;  Alton  and  Chester,  Illinois;  Princeton,  Kentneky; 

Montana. 

Cleiothyrii  musonrienns  (Swallow).  Upper  Carboniferous. 

Spirigera  missouriensis  Swallow,  Trans.  St.  Loais  Acad.  Sci.,  1, 1860,  p.  650. 
hoc,  Montgomery  and  Chariton  counties,  Missouri. 

Cleiothyrii  obmaxima  (McChesnoy).  Keokuk  (L.  Oarb.). 

Athyris  ohmaxima  McChesney,  Descriptions  New  Pal.  Foes.,  1861,  p.  80. 
fSpirigera  obmaxima  White,  Wheeler's  Expl.  Survey  west  100  Merid.,  IV,  1875, 

p.  92,  pi.  5,  fig.  12. 
Loo.  NauYOO  and  Warsaw,  Illinois;  Keokuk,  Iowa;  Mountain  Spring,  Nevada; 

Ophir  City,  Utah. 
Oh»,  The  specimen  figured  by  White  may  be  Athyris  incrassata  Hall. 

Cleioth]rrii  obvia  (McChesney).  Kaskaskia  (L.  Garb). 

Athyris  obvia  McChesney,  Descriptions  New  Pal.  Foes.,  1861,  p.  81. 

Loo,  Kaskaskia,  Illinois. 

Ohu,  Probably  a  synonym  for  C.  roissyi. 

Cleiothyrii  orbioularii  (McChesney).  Upper  Carboniferous. 

Athyris  orbicularis  McChesney,  Descriptions  New  Pal.  Foss.,  1860,  p.  47. 
Loo,  ''Extensively  distributed  in  the  Western  States.'' 

Ohs,  Specimens  of  this  species  in  the  United  States  National  Museum  donated 
by  Professor  Worthen  show  it  to  be  a  Cleiothyris. 

Cleiothyrii  reflexa  (Swallow).  Warsaw  (L.  Garb.). 

Spirigera  refiexa  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  88. 

Loo.  Barretts  Station,  St.  Louis  County,  Missouri. 

Oba,  Should  be  compared  with  C.  roissyi.     Regarded  by  Keyes  as  a  synonym  for 

Seminula  trinuclea.    Swallow's  species,  however,  does  not  appear  to  be  a 

Seminnla. 

Cleiothyrii  roiiiyi  (L'£veill6).  Keokuk- Kaskaskia  (L.  Garb.). 

Spirifer  de  roissyi  L'£veill6,  M<^moires  Soc.  Gk^ol.  de  France,  II,  1835,  p.  39,  pi.  2, 

figs.  18-20. 
Terebratula  royssii  Marcou,  Geol.  North  America,  1858,  p.  51,  pi.  6,  fig.  10. 
Athyris  sublamellosa  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  702,  pi.  27, 

fig.  1.— Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  10,  pi.  2,  figs.  9-12;  pi.  3,  figs. 

15-21,  29;  pi.  6,  fig.  16;  pi.  9,  figs.  5,  6. 
Athyris  parvirostris  Meek  and  Worthen,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  I860; 

p.  451. 
Spirigera  americana  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  89. 
Spirigera  pectinifera  Swallow  (nou  Sowerby),  Ibidem,  1863,  p.  88. 
Athyris  planosulcata  Geinitz  (non  Phillips),  Carbon  u.  Dyas  in  Nebraska,  1866, 

p.  42.— Meek  and  Worthen,  Geol.  Survey  Illinois,  II,  1866,  p.  254,  pi.  18, 

fig.  8. 
Spirigera  planosulcata?  White,  Wheeler's  Rep.  Geogr.  Geol.  Expl.  Survey  west 

100  Merid.,  IV,  1875,  p.  143,  pi.  10,  fig.  5. 
Athyris  planosulcata f  Hall  and  Whitfield,  King's  U.  S.  Geol.  Expl.  40th  Pari., 

IV,  1877,  p.  257,  pi.  4,  figs.  10,  11. 
f  Athyris  roissyi  Meek,  Ibidem,  1877,  p.  82,  pi.  9,  fig.  3. 

Athyris  hirsuta  Walcott,  Men.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  222,  pi.  18,  fig.  5. 
Cliothyris  roysii  Hall  and  Clarke,  Pal.  New  York,  VllI,  Pt.  II,  1893,  p.  91,  pi. 

A6,  HgB.  23,  24;  pi.  84,  fig.  32. 
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Cleiothjrris  roiBsyi  (L'fiveille) — Continued. 

Cliothyris  sablamellgsa  Hall  &ncl  Clarke,  Ibidem,  1893,  p.  91. 

Loc,  Europe;  Mississippi  Valley;  White  Piuo  aud  Eureka  districts,  Nevada; 
Salt  Lake  City,  etc.,  Utah;  Lake  Valley  mining  district,  etc.,  New  Mexico; 
Lake  County,  Colorado;  Guatemala;  Bomjardin  and  Itaituba,  Brazil. 

Ob$,  American  specimens  usually  referred  to  this  species  are  constantly  smaller 
and  nre  often  without  sinus  or  fold.  If  these  differences  are  regarded  as  of 
sufficient  importance  to  distinguish  American  specimens  from  typical  C. 
roissyi  then  this  species  will  be  known  as  C.  sublamellosa  Hall.  Of  Spiri- 
gera  americana  Swallow,  authentic  specimens  have  been  seen  by  the  writer 
in  Professor  Hall's  collection.  These  are  identical  with  Athyris  subla- 
mellosa. 

Meek's  Athyris  roissyi  (1877)  will  probably  prove  to  be  a  new  species  of 
Seminnla. 

See  C.  clintonensis,  C.  reflexa  Swallow,  and  C.  obvia  McChesney. 

Cleiothyris  squamoea  (Worthen).  St.  Louis  (L.  Garb.). 

Athyris  squamosa  Worthen,  Bull.  Illinois  State  Mus.  Nat.  Hist.,  2,  1884,  p. 24; — 

Geol.  Survey  Illinois,  VIII,  1890,  p.  103,  pi.  11,  fig.  2. 
Loc.  Monroe  County,  Illinois. 

CUVTOHELLA  Hall  and  Clarke. 

Grenotype  G.  vaprabuuda  Hall  and  Clarke. 

Clintonella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  159;— Thir- 
teenth Ann.  Rep.  New  York  State  Geologist,  1895,  p.  814. 

Clintonella  vagalmnda  Hall  and  Clarke.  Clinton  (Sil.). 

Clintonella  vagabunda  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  160, 

pi.  52,  figs.  1-11. 
Loc.  fOrleans  County,  New  York. 

CIITAMBOHITES  Pander.  Genotype  Pronites  adscendens  Pander. 

Klitambonites  Pander,  Beitrage  znr  Geognosie  des  Russischen  Reiches,  1830, 
p.  70,  pi.  3,  fig.  14;  pi.  28,  figs.  16,  17. 

Clitambonites  (Ehlert,  Fischer's  Manuel  de  Conchyliologie,  1887,  p.  1289,  fig. 
1059.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  233.— Winchell 
and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  377.— Hall  and  Clarke, 
Eleventh  Ann.  Rep.  New  York  State  Geologist,  1894,  p.  274. 

GUtamlxmites  adscendens  ( ?  Pander).  Ordovician. 

Orthisina  adscendens  (Pander)  Kayser,  Paleontographica,  Suppl.,  Ill,  1876,  p.  20, 

pi.  2,  figs.  9-11. 
Loe.  Europe;  Juan  Pobre  and  Laja,  Cordillere  San  Juan,  Argentine  Republic. 
Oh$.  This  identification  is  probably  erroneous. 

CIitamb(inite8(?)  boreaUs  (Castelnan). 

^'Magnesian  Ume8tone"=f  Galena  (Ord.). 

Terobratula  borealis  Castelnau,  Essai  Syst.  Sil.  I'Amdrique  Septentrionale,  1843, 

p.  40,  pi.  14,  fig.  14. 
Terebratnla  turpis  de  Verneuil,  Ibidem,  1843,  p.  40,  footnote. 
Loc,  "Magnesian  limestone  of  Green  Bay,  Wisconsin." 
Ohs.  The  figure  is  not  satisfactory.    The  species  seems  to  be  related  to  C.  diversus 

Shaler. 

Clitambonites  diversiis  (Shaler).  Trenton-Lorraine  (Ord.). 

Orthisina  di versa  Shaler,  Bull.  Mus.  Comp.  Zool.,  4,  1865,  p.  67. 

Orthisina  veneuili  Billings  (non  Eichwald),  Catalogue  Sil.  Foss.  Anticosti,  1866, 

pp.  43,  74. 
Hemipronites  americanns  Whitfield,  Ann.  Hep.  Geol.  Survey  VJ\ftCiow«\i\,  X^*^  i 

j>.  72;—OeoL  Wiaconain,  IV,  1882,  p.  243,  pi.  10,  ftgs.  15-11 . 
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Clitambonites  diyersns  (Shaler) — Continued. 

Streptorhynchns  americanDS  Miller,  N.  AmiTican  Geol.  Pal.,  1889,  p.  378. 
Clitanibonites  aineriranus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 

p.  239,  pi.  15A,  figs.  1-8. 
Clitambonites  dirersa  Winchell  and  Schuchert,  Minnesota  Geol.  Surrey,  III, 

1893,  p.  378,  pi.  30,  fi^s.  11-17.— Wlii leaves.  Pal.  Fos.,  Ill,  Pt.  Ill,  1897,  p.  166. 
Loc,  Anticosti;  Cannon  Falls,  Kenyon,  etc.,  Minnesota^  Oshkosh,  Wisconsin; 

Ottawa  and  Lake  Winnipeg,  Canada. 
Oba,  See  C.  borealis. 

Clitambonites  diyersiu  altisBimns  Wincliell  and  ScLuchert.  Trenton  (Ord.). 

Clitambonites  americanus  var.  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  1, 1892, 

pi.  15A,  figs.  7,  8. 
Clitambonites  di  versa  var.  altiasima  Wincbell  and  Sohuchert,  Minneoota  Geol. 

Survey,  III,  1893,  p.  381,  pi.  30,  figs  18,  19. 
Loc.  Near  Cannon  Falls,  Minnesota. 

Clitambonites  (?)  johannensis  Matthew.  Upper  Cambrian. 

Ortbisina  jobannensis  Mattbew,  Trans.  Royal  Soc.  Canada,  IX,  1892,  p.  49,  pi.  12, 

figs.  13ar-13c. 
Loc.  Near  St.  Jobn,  New  Brunswick. 

Clitambonites  planus  retroflezus  (de  Yernenil).  Lower  Ordovician. 

Gouambonites  plana  var.  retrofiexa  de  Vemenil,  Beitrage  zur  Geoguosie  dee 

Russiscben  Reiches,  1830,  p.  77,  pi.  25,  figs.  1,  2. 
Clitambonites  (Gonambonites)  plana  var.  retrofiexa  Matthew,  Trans.  Roy.  Sbr. 

Canada,  2d  ser.,  I,  1896,  p.  266,  pi.  2,  figs,  la-lc. 
Loc.  Mc.  Feei,  Cape  Breton,  Nova  Scotia. 

CLOEIBDA  Barrande.  Genotype  G.  armata  Barrande. 

Clorinda  Barrande,  Systi'me  Silurien  Bobeme,  V,  1879. 

Barrandella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II.  1893,  pp.  241,  243;— 
Tbirteentb  Ann.  Rep.  New  York  State  Geologist,  1895,  p.  844. 

Clorinda  arcnosa  (McGhesney).  Niagara  (Sil.^. 

Pentamerus  arcnosns  McCbesney,  Descriptions  New  Pal.  Fobs.,  1861.  p.  87. 
Loo.  Milwaukee,  Wisconsin.  ^ 

Clorinda  areyi  (Hall  and  Glarke).  Glinton  (SiL). 

Barrandella  areyi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  II,  1895,  pp.  242, 

368,  pi.  71,  figs.  14-16. 
Loc.  Rocbester,  Nei^  York. 

Clorinda  barrandei  (Billings).  Anticosti  (SiL). 

Pentamerus  barrandi  Billings,  Geol.  Survey  Canada;  Rep.  Progress  for  1856, 

1857,  p.  296;— Geol.  Canada,  1863,  p.  316,  fig.  327. 
Barrandella  barrandii  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  243, 

fig.  174;  pi.  71,  figs.  17-20. 
Loc,  Anticosti. 

Clorinda  fomicata  (Hall).  Glinton  and  Niagara  (Sil.). 

Peutamerns  fomicatns  Hall,  Pal.  New  York,  II,  1852,  p.  81,  pi.  24,  fig.  7. 
Pentamerus  fornicatus  var.  Hall,  Descrip.  n.  sp.  Fossils,  Waldron,  Indiana,  1879, 

p.  16;— Eleventb  Rep.  State  Geol.  Indiana,  1882,  p.  299,  pi.  27,  fig.  15;— 

Trans.  Albany  Institute,  X,  1883,  p.  72. 
Barrandella  fornicata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 243, 

pi.  70,  figs.  11-13. 
Loc.  Lockport,  New  York;  Waldron,  Indiana;  Wisconsin. 
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Clonnda  ventrioosa  (Hsill).  Niagara  (Sil.). 

Pentamenis  veDtricosa  Hall,  Geol.  Survey  WisconBin ;  Rop.  Progress,  1860,  p.  2. — 

Whitfield,  Geol.  Wiaconsin,  IV,  1882,  p.  291,  pi.  17,  figs.  11-13.— Kettelroth, 

Kentucky  Fossil  Shells,  Mem.  Kentaoky  Survey ,'1889,  p.  64,  pi.  33,  figs.  12-14. 
PentameruB  ohicagoeDsis  Wiuchell  and  Marcy,  Mem.  Boston  Soc.  Nat.  Hist.,  I, 

1865,  p.  94,  pi.  2,  fig.  11.— Hall,  Twentieth  Rep.  New  York  State  Cab.  Nat. 

Hist.,  1868,  p.  392. 
Pentamenis  (Pentamerellaf)  ventricosa  Hall,  Twentieth  Rep.  New  York  State 

Cah.  Nat.  Hist.,  1868,  p.  374,  pi.  13,  figs.  18-21. 
Pentamems  (Pentamerella)  ventricosns  Hall  and  Whitfield,  Pal.  Ohio,  II,  1875, 

p.  138,  pi.  7,  figs.  7,  8. 
Barrandella  ventricosa  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  II,  1893,  p. 

348,  pi.  71,  figs.  4-10;  pi.  84,  fig.  46. 
Xpc.  Wankeaha,  Wisconsin;  Bridgeport,  Illinois;  Louisville,  Kentucky;  Ohio. 

Ocelospira  Hall=:Auoplotheca. 

Ooelospira  concava  Hall  1867  (not  1863)=Aiioplotheca  Camilla. 

Goelospira  diciparilis  Hall=Atrypiiia  dispaiilis. 

GOICEIDIUM  Linii^.  Genotype  C.  biloculare  Linn4. 

Conchidium  Linnd,  Museum  Tessinianum,  1753,  p.  90; — Sy sterna  Naturae,  ed.  xi,  II, 

1760,  p.  163.— (Ehlert,  Fischer's  Manuel  de  Conchyliologie,  1887,  p.  1311.— Hall 

and  Clarke,  Pal.  New  York,  YIII,  Pt.  II,  1893,  p.  231;— Thirteenth  Ann.  Rep. 

New  York  State  Geologist,  1895,  p.  842. 
Helmintholitus  Linn^,  Systema  Naturse,  ed.  xii,  IV,  1766,  p.  163. 
Pentamenis  Sowerhy  (non  Pentamera  Dumeril,  1806),  Mineral  Conchology,  I, 

1813,  p.  73. 
Gypidia  Dalman,  Kongl.  Svenska  Vet.-Akad.  Handl.,  for  1827, 1828,  pp.  93, 100. 
Pentamerns  Billings,  Canadian  Jour.,  YI,  1861,  p.  269. — Hall,  Twentieth  Rep. 

New  York  State  Cah.  Nat.  Hist.,  1867,  p.  163;— Pal.  New  York,  IV,  1867,  pp. 

369,  373. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey, 

1889,  p.  52. 
Antirhynchonella  Quenstedt,  Petref.  Dentsohlands,  Brach.,  1871,  p.  231. 
Zdimir  Barrande,  Syst^me  Silurien  Boh^me,  VI,  1881,  p.  171. 

CQnchidium  tailoenlare  Linn^.  Silurian. 

Conchidium  hiloculare  Linn6,  Systema  Naturie^ed.  xi,  II,  1760,  p.  163. — Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  233,  pi.  6,  figs.  11-14. 

Pentamenis  conchidium  Emmerson,  Geol.  Frohischer  Bay ;  Nourses  Narr.  HalVs 
Arctic  Exped.,  1879,  p.  578. 

Lao.  Europe ;  Rescue  Harbor,  Arctic  America. 

Coaiehidiam  ooUetti  (Miller).  Waterlime  (Sil.). 

Petamerus  colletti  Miller,  Seventeenth  Rep.  State  Geol.  Indiana,  1891,  p.  77,  pi. 

IB,  figs.  5,  6. 
Conelaidinm  colletti  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  235, 

pi.  66,  figs.  16,  17. 
Loc.  Kokomo,  Indiana. 
Ob$.  Compare  with  C.  laqneatum  Conrad. 

Conchidinm  orMiipliea  Hall  aud  Clarke.  Niagara  (Sil.). 

Conchidium  crassiplica  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pp. 

235,  369,  pi.  66,  figs.  24,  25. 
Loc.  fNear  Louisville,  Kentucky. 

Cdnehidinin  erasdradiatum  (McGbesney).  Niagara  (Sil). 

Pentamerus  crassoradius  McChesney,  Descriptions  New  Pal.  Foss.,  1861,  p.  87. 
Loo.  Milwaukee,  Wisconsin. 
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Ckmohidiiim  decuBsatum  (Whiteaves).  Silnrian. 

PentameruB  decassatus  Whiteavea,  Canadian  Record  of  Science,  1891;  p.  295,  pi. 

3;  figs.  3;  4. — Calvii|,  Bull.  Lab.  Nat.  Hist.  State  Univ.  Iowa,  XI,  1892,  p. 

164,  pi.  11,  figs.  1-3;  pi.  12,  fig.  2. 
Conchidium  decussatum  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

235,  pi.  65,  figs.  1,  2 ;  pi.  66,  fig.  15. 
Loc.  Grand  Rapids  of  the  Saskatchewan,  etc.,  Canada. 

Conohidinm  exponenm  Hall  and  Clarke.  Niagara  (Sil.). 

Conchidium  exponens  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  66, 

figs.  6-9. 
Loc.  Louisville,  Kentucky.' 

Conohidinm  georgisB  Hall  and  Clarke.  Clinton  (Sil.). 

Conchidium  georgiaj  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  p.  369, 

pi.  66,  figs.  18,  19. 
Loc.  Trenton,  Georgia. 

Conohidinm  greenei  Hall  and  Clarke.  Niagara  (Sil.). 

Conchidium  greenii  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pp.  235, 

368,  pi.  66,  figs.  20-22. 
Loc.  Near  Milwaukee,  Wisconsin. 

Conohidinm  knappi  (Hall  and  Whitfield).  Niagara  (Sil.). 

Pentamerus  knappi  Hall  and  Whitfield,  Twenty-fourth  Rep.  New  York  State 

Cab.  Nat.  Hist.,  1872,  p.  184.~Nette]roth,  Kentucky  Fossil  Shells,  Mem. 

Kentucky  Geol.  Survey,  1889,  p.  55,  pi.  28,  figs.  1-4. 
Pentamerus f  knappi  Hall  and  Whitfield,  Twenty-seventh  Rep.  New  York  State 

Cab.  Nat.  Hist.,  1875,  pi.  10,  figs.  10-12. 
Conchidium  knappi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  235, 

pi.  64,  figs.  11-13. 
Loc.  Louisville,  Kentucky 

Conohidinm  knight!  (Nettelroth).  fCorniferoas  (Dev.). 

Pentamerus  knight!  Nettelroth  (non  Sowerby),  Kentucky  Fossil  Shells,  Mem. 

Kentucky  Geol.  Survey,  1889,  p.  57,  pi.  29,  figs.  1,  2,  17. 
Conchidium  nettelrothi  Hall  and  Clarke,  Pal.  New  York,  VIU,  Pt.  II,  1893, 

p.  234,  pi.  64,  figs.  14-16. 
Loc,  Louisville,  Kentucky. 
Obi.  This  species  is  very  much  like  C.  nysins  and  may  be  identical  with  it  (Ami 

says  that  C.  knighti  occurs  iu  the  Upper  Silurian  at  Arisaig,  Nova  Scotia). 

Conohidinm  laqneatnm  (Gonrad).  Niagara  (Sil.). 

Pentamerus  laqueatns  Conrad,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  VII,  1855, 

p.  441. 
Pentamerus  nobilis  Emmons,  Manual  of  Geol.,  1860,  p.  107,  figure. 
Conchidium  laqueatus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  232, 

fig.  168;  p.  234,  pi.  65,  figs.  3-9. 
Ia>c.  Delphi,  Indiana. 

Conohidinm  littoni  Hall.  Niagara  (Sil.). 

Pentamerus  littoni  Hall,  Pal.  New  York,  III,  1859,  p.  262.— Hall  and  Whitfield, 
Twenty-fourth  Rep.  New  York  Stat©  Cab.  Nat.  Hist.,  1872,  p.  186;— Twenty- 
seventh  Rep.  Ibidem,  1875,  pi.  10,  figs.  8,  9. — Nettelroth,  Kentucky  Fossil 
Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  5S,  pi.  27,  figs.  12,  13. 

Conchidium  littoni  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  64, 
figs.  9,  10. 

Loc.  Hardin  County,  Tennessee;  Louisville,  Kentucky. 


scHrcHERT.]  INDEX  AND   BIBLIOGRAPHY.  187 

ConchidiiiiiL  miiltiooBtatnm  Hall.  Niagara  (Sil.). 

Pentamems  mnlticostatus  Hall,  Geol.  Sarvey  Wisconsin;  Rep.  Progress,  1860, 
p.  1;— Twentieth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1867,  p.  373,  pi.  13, 
tigs.  22-24.  • 

Conchidinm  malticostatam  Hall  and  Clarke,  Pal.  New  York,  VIIl,  Pt.  II,  1895, 
pi.  64,  fig.  6;  pi.  66,  fig.  10. 

Loc,  Wauwatosa  and  Waukesha,  Wisconsin. 

Conchidiam  nettelrothi  Hall  and  Glarke=C.  kuigbti. 

Conchidinm  nyaioB  (Hall  and  Whitfield).  Niagara  (Sil.). 

Pentamems  nysius  yar.  crassicosta  Hall  and  ^Vllitfield,  Twenty-fourth  Rep.  New 
York  State  Cab.  Nat.  Hist.,  1872,  p.  184;— Twenty-seventh  Rep.  Ibidem, 
1876,  pi.  10,  figs,  4-7.— Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 
Geol.  Survey,  1889,  p.  60,  pi.  28,  figs.  5-8. 

Pentamerus  nysius  var.  tenuicostatns  Nettelroth,  Ibidem,  1889,  p.  60. 

Conchidinm  nysius  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  235, 
pi.  64,  figs.  1,  8,  27. 

Loe,  Louisville,  Kentucky. 

Oba.  See  C.  tennicostatum. 

Conchidinm  ohsoletnm  Hall  and  Clarke.  Niagara  (SiL). 

Conchidinm  obsoletum  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi. 

67,  figs.  8,  9. 
Loc,  Genoa,  Ottawa  County,  Ohio. 

Conchidinm  ooddentale  Hall.  Guelph  (Sil.). 

Pentamerus  oocidentalis  Hall,  Pal.  New  York,  II,  1852,  p.  341,  pi.  79,  figs.  1, 2.— 
Billings,  Geol.  Canada,  1863,  p.  337,  fig.  341.— Nicholson,  Pal.  Prov.  Ontario, 
1875,  p.  67,  fig.  35.— Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  314,  pi.  17,  fig.  10; 
pi.  23,  figs.  1, 2.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  239. 

Conchidium(f)  oocidentalis  Hall  and  Clarke,  Ibidem,  1895,  pi.  67,  figs.  1-5. 

Loe.  Gault  and  Guelph,  Ontario ;  Point  St.  Vital,  Lake  Huron ;  Williamstown, 
Wisconsin. 

Conohidinm(l)  salinense  (SwaUow).  ^^Base  of  Chemung"  (Dev.). 

Pentamerus  salinensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  652. — 

Keyes,  Geol.  Survey  Missouri, 'V,  1895,  p.  104. 
Loc.  Moniteau  County,  Missouri. 
Ohs.  The  geological  horizon  is  probably  Comiferous  or  Hamilton. 

Conchidinm  scoparinm  Hall  and  Clarke.  Guelph  (Sil.). 

Conchidium  scoparinm  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi. 

67,  figs.  6,  7. 
Loe.  Durham,  Ontario. 

Conchidinm  tennicostatnm  (Hall  and  Whitfield).  Niagara  (Sil.). 

Pentamems  nysius  var.  tenuicosta  Hall  and  Whitfield,  Twenty-fourth  Rep.  New 
York  State  Cab.  Nat.  Hist.,  1872,  p.  184 ;— Twenty-seventh  Rep.  Ibidem, 
1875,  pi.  10,  figs.  1-3. 

Pentamems  complanatus  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 
Geol.  Survey,  1889,  p.  53,  pi.  27,  figs.  14-16. 

Conchidium  tennicostatus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 
p.  235,  pi.  64,  figs.  3-5. 

Loc.  Louisville,  Kentucky. 

Ohs.  P.  nysius  is  described  as  consisting  of  two  varieties.  If  these  varieties  are 
species,  as  pointed  out  by  Nettelroth,  then  P.  nysius  will  be  based  upon  and 
supplant  variety  crassicosta,  while  variety  tenuicosta  must  be  elevated  to 
specific  rank.  P.  complanatus  Nettelroth,  therefore,  becomes  a  synonym,  for 
C.  tennicostatum,  aa  hath  are  established  npon  the  aaxne  %pQe\xa«ii%. 
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Gonehidium  imgniforme  (Ulricb).  Niagara  (Sil.). 

Gypidia  unguifonuis  Ulrich,  Coutrib.  American  Pal.,  1>^,  p.  28,  pi.  3,  fig.  2. 
Gypidtila  unguiformis  Miller,  N.  American  Gvol.  Pal.,  1889,  p.  346. 
Conchidiam  unguiformis  Uall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

235,  pi.  66,  ligs.  1-4. 
Loc,  Louisville,  Kentucky. 

COHOTBETA  Walcott.  Genotype  C.  rusti  Walcott 

Conotreta  Walcott,  Proc.  IT.  S.  Nat.  Mns.,  XII,  1890,  p.  365  (extract  1889).— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  104,  167; —Eleventh 
Ann.  Rep.  New  York  State  Geologist,  1894,  p.  250. 

Conotreta  nuti  Walcott  Trenton  (Ord.). 

Conotreta  rusti  Walcott,  Proc.  U.  S.  Nat.  Mns.,  XII,  1890,  p.  365,  figs.  1-4  (extract 
1889).— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  104,  pi.  4K, 
figs.  16-21. 

Loc.  lYenton  Falls,  New  York;  Covington,  Kentucky. 

Gonradia  Hall  and  Clarke  (nou  Adams) =Dinobolas. 

CRASMVA  Hall  and  Clarke.       Genotype  Terebratula  romingeri  Hall. 

Craniena  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  297 ;— Thirteenth 
Anu.  Rep.  New  York  State  Geologist,  1895,  p.  865. 

CransBna  iowensis  (Calvin).  Middle  Devonian. 

Terebratula  (Cryptonella)  iowensis  Calvin,  Bull.  Lab.  Nat.  Hist.  Univ.  Iowa, 

I,  1890,  p.  174,  pi  3,  fig.  4. 
Cranaena  iowensis  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  297,  pi. 

80,  figs.  36-39;  pi.  83,  fig.  40. 
Loc,  Fayette,  Iowa;  Fulton,  Missouri. 

CransBna  romingeri  Hall.  Hamilton  (Dev.). 

Terebratula  romingeri  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist., 
1863,  p.  48,  figs.  22,  23;— Pal.  New  York,  IV,  1867,  p.  389,  pi.  60,  figs.  17-25, 
66,  67. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey, 
1889,  p.  155,  pi.  16,  figs.  20-22. 

Cranspna  romingeri  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  297, 
fig.  215;  pi.  80,  figs.  13-19. 

Loe,  Thunder  Bay,  Michigan;  Waterloo,  Iowa;  York  and  Hamburg,  New  York; 
Clarke  County,  Indiana. 

CBAVIA  Eetzius.  Genotype  Anomia  craniolaris  Linn^. 

Crania  Retzius,  Schrift.  Ges.  Natnrf.  Freunde,  Berlin,  II,  1781,  p.  72.— Dall,  Bull. 
Mus.  Comp.  Zool.,  Ill,  1871,  p.  27;— Bull.  U.  S.  Nat.  Mns.,  8,  1877,  p.21.— 
Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p. 
31.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  145, 169.— Winchell 
and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  372. — Hall  and  Clarke, 
Eleventh  Ann.  Rep.  New  York  State  Geologist,  1894,  p.  260. 

Crania  acadienns  Hall.  Arisaig  (Sil.). 

Crania  aoadiensis  Hall,  Canadian  Nat.  Geol.,  V,  1860,  p.  144,  fig  1. — ^Dawson, 

Acadian  Geol.,  3d  ed.,  1878,  p.  595,  fig.  198. 
Loc,  East  River,  Nova  Scotia. 

Crania  agaridna  Hall  and  Clarke.  Lower  Belderberg  (Dev.)* 

Crania  agaricina  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  180,  pi. 

4H,  fig.  2. 
Loc.  Albany  County,  New  York ;  Decatur  County,  Tennessee. 

Crania  albersi  Miller  and  Faber.  Utica  (Ord.). 

Crania  albersi  Miller  and  Faber,  .Jour.  Cincinnati  Soc:  Nat.  Hist.,  XVll,  1894, 

p.  154,  pi.  8,  figs.  17-19. 
Zoc,  Cincinnskti,  Ohio. 
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Crania  altemata  JameB=C.  scabiosa. 

Crania  anna  Sjieiicer.  Niagara  (Sil.). 

Crania  anna  Spencer,  Ball.  Univ.  Missouri,  I,  1884,  p.  57; — ^Trans.  St.  Loais 

Acad.  Sci.,  IV,  1886,  p..  607,  pi.  8,  fig.  4. 
Loc.  Hamilton,  Ontario. 

Crania  asperala  James=G.  scabiosa. 

Crania  aurora  Hall.  Schoharie  Grit  (Dev.). 

Crania  aurora  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p. 

30;— Pal.  New  York,  IV,  1867,  p.  27,  pi.  S,  fig.  12. 
Loc.  Knox,  Albany  Connty,  New  York. 

Crania  beUa  Billings.  No.  5  Gasp^  Series  ( YDev.). 

Crania  bella  Billings,  Pal.  Fossils,  II,  1874,  p.  15,  fig.  5. 
Loc.  Cape  Bon  Ami,  Gasp<$,  Canada. 

Crania  blairi  Miller=:G.  rowleyi. 

Crania  bordeni  Hall  and  Whitfield=G.  sheldoni. 

Crania  carbonaria  Whitfield =C.  modesta. 

Crania  centralis  Hall.  Portage  (Dev.). 

Crania  centralis  Hall,  Pal.  New  York,  V,  Pt.  II,  1879,  pi.  88,  fig.  2. 
Loe.  Watkins,  New  York. 

Crania  chetterenflLi  Miller  and  Gurley.  Kaskaskia  (L.  Garb.). 

Crania  chesterensis  Miller  and  Gnrley,  Bull.  Illinois  State  Mas.  Nat.  Hist.,  12, 

1897,  p.  47,  pi.  3,  figs.  24-26. 
Loc.  Chester,  Illinois. 

Grania(?)  colnmbiana  Walcott.  Middle  Gambrian. 

Crania?  colnmbiana  Walcott,  Proc.  U.  S.  Nat.  Mus.,  XI,  1888,  p.  441.— Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  150. 
Loc.  Mount  Stephan,  British  Colambia. 
Ob9.  Probably  a  species  of  Acrotreta. 

Crania  costata  James=G.  scabiosa. 


cremttriata  Hall.  Gomiferons  and  Hamilton  (Dev.). 

Crania  crenistria  Hall,  Thirteenth  Rep.  New  York  Stote  Cab.  Nat.  Hist.,  1860, 
p.  78,  fig.  6,  on  p.  76;— Pal.  New  York,  IV,  1867,  p.  28,  pi.  3,  figs.  13-16.— Hall 
and  Clarke,  Ibidem,  VIII,  Pt.  I,  1892,  pi.  4H,  figs.  6-12. 

Loc.  Alexander,  etc..  New  York;  Columbas,  Ohio;  Loaisville,  Kentucky; 
Alpena,  Michigan. 

OU.  See  C.  sheldoni  White. 

Crania(f)  deformata  (Hall).  Ghazy  (Ord  ). 

Orbicnlaf  deformata  HaU,  Pal.  New  York,  1, 1847,  p.  23,  pi.  4  bis,  fig.  10. 
Crania  f  deformata  Miller,  N.  American  Geol.  Pal.,  1889,  p.  341.— Hall  and  Clarke, 

Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  150. 
Loc.  Chazy,  New  York. 
Oh».  This  species  is  not  well  established  and  had  better  be  dropped  since  the 

type  specimen  does  not  preserve  the  generic  or  specific  characters. 

Crania  dentata  Bingaeberg.  Niagara  (Sil.). 

Crania  dentata  Ringneberg,  Ball.  Buffalo  Soc.  Nat.  Sci.,  V,  1886,  p.  16,  pi.  2,  fig.  6. 
Loc,  Lockport,  New  York. 

ICrania  dnbia  Foerste.  Glinton  (Sil.). 

f  Crania  dubia  Foerste,  Geol.  Ohio,  VII,  1895,  p.  565,  pi.  37,  fig.  17. 

Loo.  Dayton,  Ohio.    * 

Oh».  May  not  be  a  brachiopod. 
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ia  dyeii  Miller.  Utioa  (Ord.). 

Crania  dyeri  Miller,  Cincinnati  Quart.  Jonr.  Soi.,  II,  1875,  p.  13,  fig.  3. 
Loo,  Cincinnati,  Ohio. 

Crania  fiunelica  Hall  and  Whitfield.  Hamilton  (Dev.). 

Crania  famelica  Hall  and  Whitiield,  Descriptions  n.  sp.  Fossils,  1872,  p.  17,  pi. 

II,  iigs.  6,  7;— Twenty-third  Rop.  New  York  State  Cab.  Nat.  Hist.,  1873, 
p.  236,  pi.  11,  figs.  6,  7. 

Loo.  Cerro  Gordo,  Iowa ;  Callaway  County,  Missouri. 
Obs.  Compare  with  Craniella  hamiltonise  Hall. 

Crania  fiivincola  Hall  and  Olarke.  Middle  Devonian. 

Crania  favincola  Hall  and  Clarke,  Pal.  New  fork,  VIII,  Pt.  1, 1892,  p.  180,  pi.  4H, 

fig.  33. 
Loo.  Crab  Orchard,  Kentucky. 

Crania  graciUs  Eingueberg.  Niagara  (Sil.). 

'  Crania  gracilis  Ringueberg,  Bull.  Buffalo  Soc.  Nat.  Sci.  V,  1886,  p.  17,  pi.  2,  fig.  7. 
Crania  pannosa  Ringueberg,  Ibidem,  1886,  p.  17,  pi.  2,  fig.  8. 
Loo.  Lockport,  New  Tork. 

Oba,  Species  of  Crania  are  very  vari  able  in  shape,  and  since  both  forms  are  attached 
to  one  Orthoceras,  it  is  probable  that  but  a  single  species  is  here  represented. 

Crania  granosa  Hall  and  Clarke.  Hamilton  (Dev.). 

Crania  granosa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  180,  pi.  4H, 

figs.  19,  20. 
Loo.  Centerfield,  New  York. 

Crania  granulosa  N.  H.  Winchell.  Trenton  (Ord.). 

Crania  granulosa  N.  H.  Winchell,  Eighth  Ann.  Rep.  Geol.  Nat.  Hist.  Surrey 
Minnesota,  1880,  p.  63. — ^Winchell  and  Schuchert,  Minnesota  GeoL  Survey, 

III,  1893,  p.  373,  pi.  29,  figs.  34,  35. 
Loo.  Minneapolis,  Minnesota. 

Grania  gregaria  HaIl=Oraniella  hamiltonisB. 

Crania  greenei  Miller.  Upper  Helderberg  (Dev.). 

Crania  greenii  Miller,  Eighteenth  Ann.  Rep.  Geol.  Survey  Indiana,  1894,  p.  310, 

pi.  9,  fig.  7. 
Loo.  Falls  of  Ohio. 
Obs.  Probably  the  same  as  Craniella  hamiltonis). 

Crania  halli  Sardeson= Craniella  nlricbi. 

Crania  bamiltonisB  Hall= Craniella  hamiltonise. 

Crania  Iselia  HalL  Utica  and  Lorraine  (Ord.). 

Crania  Iselia  Hall,  Descriptions  n.  sp.  Crinoidea  and  other  Fossils,  1866,  p.  13; — 
Twenty-fourth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1872,  p.  220,  pi.  7,  fig. 
16.— MUler,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875.  p.  12.— Hall  and  Whitfield, 
Pal.  Ohio,  II,  1875,  p.  75,  pi.  1,  fig.  16.— Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  1, 1892,  pi.  4H,  fig.  1. 

Loo,  Cincinnati  and  Oxford,  Ohio ;  Richmond,  Indiana. 

Crania  IsBviB  Keyes.  Chouteau  (L.  Carb.). 

Crania  laavis  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  40. 
Loo.  Louisiana,  Missouri. 

Crania  leoni  Hall.  Portage  and  Chemung  (Dev.). 

Crania  leoni  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1860,  p.  78, 
figs.  7, 8  on  p.  76;— Pal.  New  York,  IV.  1867,  p.  30,  pi.  3,  figs.  27-30,  (125, 26).— 
Hall  and  Clarke,  Ibidem,  VIII,  Pt.  1. 1892,  pi.  4H,  figs.  34,  35. 

Loo.  Leon,  New  York.    Portage  of  Ontario  County,  New  York  (Clarke). 
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Crania  modesta  White  and  St.  John.  Upper  Carboniferous. 

Crania  modesta  White  and  St.  John,  Trans.  Chicago  Acad.  Sci.,  1, 1868,  p.  118. — 

White,  Thirteenth  Bep.  Stote  Geol.  Indiana,  1884,  p.  121,  pi.  35,  fig.  9;  pi.  36, 

fig.  5. 
Crania  carbonaria  Whitfield,  Annals  New  York  Acad.  Sci.,  11,  1882,  p.  229; — 

Ibidem,  V,  1891,  p.  599,  pi.  15,  figs.  11, 12;— Geol.  Ohio,  VII,  1895,  p.  484,  pi. 

11,  figs.  11,  12. 
Loc.  Fremont  Connty,  Iowa;  Vermilion  and  Sollivan  counties,  Indiana ;  Carbon 

Hill,  Ohio;  Manhattan,  Kansas. 

Crania  mnltipnnctata  Miller=G.  scabiosa. 
Crania  pannosa  Eingueberg=:G.  gracilis. 
Crania  parallela  TJlrich^G.  scabiosa. 
Crania  percarinata  lTlrich=0.  scabiosa. 

(!iania(?)  permiana  Shnmard.  Upper  Oarboniferons. 

Crania  permiana  Shnmard,  Trans.  St.  Lonis  Acad.  Sci.,  1, 1859,  p.  395. 
Xoo.  Gnadalupe  Mountains,  New  Mexico. 
Oh;  Probably  not  a  Crania. 

Ciania  pnlchella  Hall  and  Clarke.  Lower  Helderberg  (Dev.). 

Crania  pulchella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  180,  pi. 

4H,  fig.  3. 
Loc,  Albany  County,  New  York. 

Crania  radicans  A.  WincheU=Strophalosia  radicans. 

Crania  repouta  White.  Burlington  (L.  Garb.). 

Crania  reposlta  White,  Proc.  Boston  Soc.  Nat.  Hist.,  IX,  1862,  p.  30. 
Loc,  Burlington,  Iowa. 

Crania  reticularis  Miller=Trematis  reticularis. 

Crama(f )  reversa  Sardeson.  St.  Peter  (Ord.). 

Crania(f)  re  versa  Sardeson,  Bull.  Minnesota  Acad.  Nat.  Sci.,  IV,  1896,  p.  77,  pi. 

3,  figs.  6,  7. 
Loo,  St.  Paul,  Minnesota. 

Cnmia  rowleyi  Gurley.  Ghouteau  (L.  Garb.). 

Crania  rowleyi  Gurley,  New  Carb.  Fossils,  1,  1883,  p.  3. — Hall  and  Clarke,  Pal. 

New  York,  VUI,  Pt.  I,  1892,  pi.  4H,  fig.  13. 
Crania  blairi  Miller,  Eighteenth  Ann.  Rep.  Geol.  Survey  Indiana,  1894,  p.  310, 

pi.  9,  figs.  5,  6. 
Loo,  Pike  County  and  Sedalia,  Missouri. 

Crania  MsalriiOBa  Hall.  Utica  and  Lorraine  (Ord.). 

Crania  scabiosa  Hall,  Descriptions  n.  sp.  Crinoidea  and  other  Foss.,  1866,  p.  13; — 
Twenty-fourth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1872,  p.  220,  pi.  7,  fig. 
15.— HaU  and  Whitfield,  Pal.  Ohio,  II,  1875,  p.  74,  pi.  1,  fig.  17.— MUler,  Cin- 
cinnati Quart.  Jour.  Sci.,  II,  1875,  p.  12. — Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  I,  1892,  p.  148,  pi.  4H,  figs.  23-28,  30,  31. 

Crania  multipunctata  MiUer,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  13,  fig.  4. 

Crania  percarinata  XJlrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  1, 1878,  p.  98,  pi.  4, 

fig.  12. 
Crania  parallela  Ulrich,  Ibidem,  1878,  p.  98,  pi.  4,  fig.  13. 

Crania  asperula  James,  The  Palaeontologist,  3,  1879,  p.  22. 

Crania  costata  James,  Ibidem,  1879,  p.  22. 

Crania  altemata  James,  Ibidem,  1879,  p.  23. 

Loo.  Cincinnati,  etc.,  Ohio;  Indiana;  Illinois;  Wisconsin. 

Ob«.  The  shells  of  Crania  are  adapted  to  the  object's  upon  which  they  are  cemented. 
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Crania  toabiosa  Hall — Continued. 

C.  BoabioBa  has  been  found  growing  on  Rafinesqainai  Strophomena,  Rhyn- 
chonella,  Plearotomaria,  and  Monticulipora.  In  nearly  all  cases  this  species 
partakes  more  or  less  of  the  omanientatiou  of  its  host.  The  yariation  pointed 
oat  by  anthors  is  accidental  and  has  no  specific  valae. 

Crania  setifbra  Hall.  Niagara  (SiL). 

Crania  setifera  Hall,  Trans.  Albany  iDstitute,  IV,  1863,  p.  209  (nou  Hall,  1866)  ;— 

Twenty-eighth  Rep.  New  York  State  Mas.  Nat.  Hist.,  Doo.  ed.,  1S76,  pi.  21,  figs. 

8-10;— Ibidem,  1879,  p.  148,  pi.  21,  figs.  8-10;— Eleventh  Rep.  State  Geol. 

Indiana,  1882,  p.  283,  pi.  21,  figs.  8-10.— Hall  and  Clarke,  Pal.  New  York, 

VIII,  Pt.  I,  1892,  pi.  4H,  fig.  18. 
Loc,  Waldroti,  Indiana. 

Crania  setigera  Hall.  Trenton  and  Lorraine  (Ord.). 

Crania  setigera  Hall,  Descriptions  u.  sp.  Crinoidea  and  other  Fossils,  1866,  p. 

12;— Twenty-fourth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1872,  p.  220,  pi.  7, 

fig.  15.— HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  4H,  figs. 

14-16.— Winchell  and  Schachert,  Minnesota  Geol.  Survey,  III,  1893,  p.  372, 

pi.  29,  figs.  32,  33. 
Loc.  Mineral  Point  and  Beloit,  Wisconsin;  Decorah,  Iowa;  Minneapolis,  Cannon 

Falls,  etc.,  Minnesota;  Wilmington,  Illinois. 

Crania  sheldoni  White.  Hamilton  (Dev.). 

Crania  sheldoni  White,  Proc.  Boston  Soc.  Nat.  Hist.,  IX,  1862,  p.  29. 

Crania  bordeni  Hall  and  Whitfield,  Twenty-fourth  Rep.  New  York  State  Cab. 
Nat.  Hist.,  1872,  p.  187 ;— Twenty-seventh  Rep.  Ibidem,  1875,  pi.  9,  figs.  30, 
37. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889, 
p.  32,  pi.  2,  fig.  14.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pi.  4H, 
figs.  4,  5. 

Loc.  New  Bufifalo  and  Iowa  City,  Iowa;  Falls  of  Ohio. 

Ob8.  This  species  may  not  be  distinct  from  C.  crenistria. 

Crania  silnriana  Hall.  Niagara  (Sil.). 

Crania  silnriana  Hall,  Trans.  Albany  Institute,  IV,  1863,  p.  206 ;— Twenty-eighth 
Rep.  New  York  State  Mus.  Nat.  Hist.,  1879,  p.  148,  pi.  21,  figs.  3-7 ;— Eleventh 
Rep.  State  Geol.  Indiana,  1882,  p.  282,  pi.  21,  figs.  3-7.— Beecher  and  Clarke, 
Mem.  New  York  State  Mus.,  I,  1889,  p.  13,  pi.  1,  figs.  1,  2. 

Loc.  Waldron,  Indiana. 

Crania  socialis  IJlrich.  Utica  (Ord.). 

Crania  socialis  Ulrich,  Jour.  Ciucinnati  Soc.  Nat.  Hist.,  I,  1878,  p.  98,  pi,  4,  fig. 

14.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  4H,  fig.  29. 
Loc.  Cincinnati,  Ohio. 

Crania  spinigera  Hall.  Niagara  (SiL). 

Crania  spinigera  Hall,  Descriptions  n.  sp.  Foss.  Waldron,  Indiana,  1879,  p.  13; — 
Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  283,  pi.  27,  fig.  1;— Trans.  Albany 
Institute,  X,  1883,  p.  69.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 
pi.  4H,  fig.  17. 

Loc.  Waldron,  Indiana. 

Crania  trentonensifl  Hall.  Trenton  (Ord.). 

Crania  trentonensis  Hall,  Descriptions  n.  sp.  Crinoidea  and  other  Fossils,  1866^ 
p.  12;— Twenty-fourth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1872,  p.  219, 
pi.  7,  figs.  11,  12.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  4H, 
figs.  21,  22. — Winchell  and  Schuchert,  Minnesota  Qeol.  Survey,  III,  1893,  p. 
374,  pi.  29,  figs.  36,  37. 

Loc.  Middlevllle,  New  York;  Cannon  Falls,  Minnesota;  Janesville,  Wisconsin; 
Dixon,  Illinois. 
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CRAnELLA  CEhlert.  Genotype  0.  mednanensis  (Ehlert. 

Craniella  (Ehlert^  Bull.  8oc.  fitniles  Scientif.  d'Angen,  1888,  p.  37.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  153, 170.— WinchellandSchuchert, 
Minnesota  Geol.  Siirvej,  III,  1893,  p.  374. — Hall  and  Clarke,  Eleventh  Ann. 
Rep.  New  York  State  Geologist,  1894,  p.  262. 

Craiiiellft(?)  clintonenBis  Foerste.  Clinton  (Sil.). 

Craniellaf  clintonensis  Foerste,  Geol.  Ohio,  VII,  1895,  p.  565,  pi.  37,  figs.  3a,  3b. 
Loe,  Todds  Fork,  Ohio. 

Craniella  hamiltoiiisB  Hall.  Hamilton  (Dev.). 

Crania  hamiltonise  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1860, 

p.  77,  figs.  4,  6,  on  p.  76;— Pal.  New  York,  IV,  1867,  p.  27,  pi.  3,  figs.  17-23.— 

Whiteaves,  Cont.  Canadian  Pal.,  1, 1891,  p.  214. 
f  Crania  hamiltoniffif  Herrick,  Bnll.  Deuison  Univ.,  Ill,  1888,  p.  31,  pi.  12,  fig.  10. 
Crania  gregaria  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p. 

31;— Pal.  New  York,  IV,  1867,  p.  29,  pi.  3,  fig.  24. 
Craniella  hamiltoniie  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  148, 

153.  pi.  41,  figs.  3-16. 
Loc,  Cazenovia,  Hamilton,  etc..  New  York;  Hay  and  Athabasca  rivers,  Canada. 

(Waverly  group,  Moote  Ran,  Licking  County,  Ohio,  according  to  Herrick.) 
Ob«.  See  Crania  greenei  Miller. 

Cnuuella(f)  nlrichi  Hall  and  Clarke.  Trenton  (Ord.). 

.     Craniella  nlrichi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  153, 181, 

pi.  4,  figs.  1,  2. 
Crania  halli  Sardeson,  Bull.  Minnesota  Acad.  Nat.  Sci.,  Ill,  1892,  p.  328,  pi.  4, 

figs.  8-10. 
Craniellaf  nlrichi  Winchell  and  Schnchert,  Minnesota  Geol.  Survey,  III,  1893,  p. 

375,  pi.  29,  figs.  38,  39. 
L<Hi.  Minneapolis,  St.  Paul,  and  Fountain,  Minnesota. 

Craniops  Hall=Pholidop8. 

CETFTACAHTHIA  White  and  St.  John. 

Genotype  Waldheimia!  compacta  White  and  St.  John. 

Cryptacanthia  White  and  St.  John,  Trans.  Chicago  Acad.  Sci.,  1, 1868,  p.  119.— 
DaU,  American  Jour.  Conch.,  VI,  1870,  p.  114.— Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  II,  1893,  p.  300;— Thirteenth  Ann.  Rep.  New  York  State  Geol- 
ogist, 1896,  p.  867. 

Cryptaoanthia  oompaota  White  and  St.  John.  Upper  Carboniferous. 

Waldheimiaf  (Cryptacanthia)  compacta  White  and  St.  John,  Trans.  Chicago 

Acad.  Sci.,  1, 1868,  p.  119,  fig.  3. 
Cryptacanthia  compacta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

301,  fig.  225. 
Loc,  Madison  County,  Missouri. 

CETFTOVELLA  Hall,  1867.         Genotype  Terebratula  rectirostra  Hall. 

f  Cryptonella  Hall,  Fourteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1861,  pp. 
101,  102;— Fifteenth  Rep.  Ibidem,  1862,  p.  160,  pi.  3,  figs.  8,  9.— Billings, 
Canadian  Nat.  Geo!., VII,  1862,  p.  392.— Hall,  Sixteenth  Rep.  New  York  State 
Cab.  Nat.  Hist.,  1863,  p.  43,  figs.  1-7  on  p.  42;— American  Jour.  Sci.,  2d  ser., 
XXXV,  1863,  p.  396.— Billings,  Ibidem,  XXXVI,  1863,  p.  238.— Hall,  Trans. 
Albany  Institute,  IV,  1863,  pp.  132,  148. 

Centronella  (partim)  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p.  123. 

Cryptonella  Hall,  Twentieth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1867,  p.  164;— 
PaL  New  York,  IV,  1867,  p.  392.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt. 
II,  1893,  p.  286;— Thirteenth  Ann.  Rep.  New  York  State  Geologist,  1895,  p.  860. 

Obs.  This  genus  can  not  be  considered  as  established  before  1867. 
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Cryptonella  calvini  Hall  and  Whitfield =Die]asiDa  calvini. 
Cryptonella(l)  circnloB  Walcott.  Devonian. 

Cryptonella  I  circnla  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  163,  pi.  15, 

fig.  2. 
hoc.  Lone  Mountain,  Nevada. 
OhB.  Additional  material  shows  that  this  species  attained  a  length  of  1  inch. 

Cryptonella  endora  Hall  and  Whitfield,  1873=Dielasma  calvinL 
Cryptonella(l)  endora  Hall.  Chemung- Waverly  (Dev.-L.  Garb.). 

Cryptonella  (Terebratula)  eudora  Hall,  Pal.  New  York,  IV,  1867,  p.  398,  pi.  61, 

figs.  31-41. 
Cryptonella  eudora  Herri ck.  Bull.  Denison  Univ.,  Ill,  1888,  p.  48,  pi.  5,  fig.  10;— 

Geol.  Ohio,  VII,  1895,  pi.  21,  fig.  10. 
Loc,  Ithaca,  New  York ;  Licking  County,  Ohio. 

Cr3rptonella(!)  ezimia  Hall.  Lower  Helderberg  (Dev.). 

Cryptonella  eximia  Hall,  Fifteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1862, 
p.  160,  pi.  3,  figs.  6,  7;— Sixteenth  Rep.  Ibidem,  1863,  p.  43,  figs.  10, 11.— Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  80,  figs.  11,  12. 

Loo,  Not  given. 

Cryptonella(!)  inconstans  (Herrick).  Waverly  (L.  Carb.). 

Terebratula?  inconstans  Herrick,  Bull.  Denison  Univ.,  IV,  1888,  p.  24,  pi.  3, 

figs.  8,  9 ;  pi.  11,  fig.  18. 
Cryptonella(f)  inconstans  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895, 

pi.  79,  figs.  31,  32. 
Terebratula  inconstans  Herrick,  Geol.  Ohio,  VII,  1895,  pi.  23,  fig.  17. 
Loc.  Ashland  County  and  Lodi,  Ohio. 

Cryptonella  iowensis  Calvin=Cranaena  iowaensis. 

Cryptonella  iphis  Hall.  Corniferoas  (Dev.). 

Cryptonella  iphis  Hall,  Pal.  New  York,  IV,  1867,  p.  396,  pi.  61,  figs.  26-28. 
Loc,  Cayuga>  Ontario. 

Cr3rptonella  lens  Hall.  Corniferoas  (Dev.). 

Terebratula  lens  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1860, 
p.  89;— Pal.  New  York,  IV,  1867,  p.  386,  pi.  60,  figs.  1-i. 

Cryptonella  lens  Hall  and  Whitfield,  Twenty-fourth  Rep.  New  York  State  Cab. 
Nat.  Hist.,  1872,  p.  199. 

Loc,  Clarence  Hollow,  New  York ;  Falls  of  Ohio. 

Cryptonella  lincklieni  Hall=Eunella  lincklseni. 

Cryptonella  ovalis  Miller.  Hamilton  (Dev.). 

Cryptonella  ovalis  Miller,  Seventeenth  Rep.  State  Geol.  Indiana,  1891,  p.  76,  pi. 

13,  figs.  1,  2. 
Loc,  Bunker  Hill,  Indiana. 

Cr3rptonella  pinonenBis  Walcott.  Upper  Devonian. 

Cryptonella  pinonensis  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  163,  pi. 

4,  fig.  4. 
Loc,  Pinon  Range,  Nevada. 

Cryptonella  planirostris  Hall.  Marcellus,  Hamilton  (Dev.). 

Terebratula  planirostra  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1860,  p.  89. 

Cryptonella  planirostra  Hall,  Fourteenth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1861,  p.  101 ;— Sixteenth  Rep.  Ibidem,  1863,  p.  44;— Pal.  New  York,  IV,  1867, 
p.  395,  pi.  61,  figs.  9-27.— Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  287, 
fig.  208 ;  pi.  80,  figs.  5-10. 

Loc,  Seneca  and  Canandaigua  lakes,  New  York. 
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Cryptonella  leotirofltris  Hall.  Hamilton  (Dev.). 

Terebratnla  rectirostra  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1860,  p.  88. 

Cryptonella  rectirostra  Hall,  Fourteenth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1861,  p.  101 ;— Sixteenth  Rep.  Ibidem,  1863,  p.  44;->Pal.  New  York,  IV,  1867, 
p.  394,  pi.  61,  figs.  1-8.— Hall  and  Clarke,  Ibidem,  VIII,  Ft.  II,  1893,  p.  286, 
pi.  80,  figs.  1-4. 

Loc,  Bellona,  York,  Moscow,  etc.,  New  York;  Falls  of  Ohio. 

Cryptonella  subelliptica  Hall  and  Olarke.  Waverly  (L.  Garb.). 

Cryptonella  subelliptica  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi. 

81,  figs.  41-43. 
Loc.  Sciotoville,  Ohio. 

CYCLOBHIHA  Hall  and  Clarke.    Genotype  Ebyuchospira  nobilis  Hall. 

Cyclorhina  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  206;— Thir- 
teenth Ann.  Rep.  New  York  State  Geologist,  1895,  p.  830. 

Cyclorhina  nobilis  Hall.  Hamilton  (Dev.). 

Rhynchoepira  nobilis  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1860,  p.  83. 
Rhynchospira and  Trematospiraf  nobilis  Hall,  Pal.  New  York,  IV,  1867,  pp.277, 

412,  pi.  63,  figs.  3a-36. 
Retzia  (Trematospira)  nobilis  Whiteayes,  Cont.  Canadian  Pal.,  I,  1889,  p.  116. 
Cyclorhina  nobilis  HaU  and-  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  207, 

pi.  61,  figs.  1-12. 
Loc.  Darien,  New  York;  Thedford,  Ontario. 

CTCLOSPIRA  Hall  and  Clarke.       Genotype  Ortbis  bisnlcata  Emmons. 

Cyclospira  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p:  146.— Winchell 
and  Schnchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  469. — HaU  and  Clarke, 
Thirteenth  Ann.  Rep.  New  York  State  Geologist,  1895,  p.  808. 

Cyclospira  bisnlcata  (Emmons).  Trenton  (Ord.). 

Orthis  bisnlcata  Emmons,  Geol.  New  York;  Rep.  Second  Dist.,  1842,  p.  396,  fig.  4. 

Atrypa  bisnlcata  Hall,  Pal.  New  York,  I,  1847,  p.  139,  pi.  33,  tig.  3. 

Gennsf  bisnlcata  Hall,  Twelfth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1859,  p.  65. 

Camarella  bisnlcata  Miller,  American  Pal.  Foes.,  1877,  p.  107. 

Camarella  owatonnensis  Sardeson,  Bull.  Minnesota  Acad.  Nat.  Sci.,  Ill,  1892,  p. 

328,  pi.  4,  figs.  1--3. 
Cyclospira  bisnlcataf  Winchell  and  Schnchert,  Minnesota  Geol.  Survey,  III, 

1893,  p.  470,  pi.  34,  figs.  49-54. 
Cyclospira  bisnlcata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  147, 

figs.  133-136;  pi.  54,  figs.  38-40;— V^hiteaves,  Pal.  Foss.,  Ill,  Pt.  Ill,  1897, 

p.  180. 
Loc  Adams,  Jefferson  Connty,  New  York;  Ottawa,  Canada;  Cannon  Falls,  etc., 

Minnesota;  Lake  Winnipeg,  Manitoba. 

Cyclospira(l)  spandplica  Foerste.  Clinton  (Sil.). 

Cyclospira?  sparsiplica  Foerste,  Geol.  Ohio,  VII,  1895,  p.  593,  pi.  37A,  fig.  18. 

Xoo.  Dayton,  Ohio. 

OhB.  May  be  a  species  of  Parastrophia  or  a  rhynchonelloid. 

CTBTIA  Dalman.  Genotype  Anomitea  exporrectns  Wahleuberg. 

Cyrtia  Dalman,  Kongl.  Svenska  Vet.-Akad.  Handl.,  fur  1827, 1828,  pp.  93,  97.— 
fiiUings,  Canadian  Jour.,  VI,  1861,  p.  262.— Nettelrotb,  Kentucky  Fossil 
Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  93.— Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  II,  1893,  p.  40 ;— Thirteenth  Ann.  Rep.  New  York  State  Geolo- 
gist, 1895,  p.  759. 

Cyrtia  acutiroatris  Sliamard=Oyrtiua  acutirostrlB. 
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Cyrtia  alta  Hall.  Waverly  (L.  Carb.). 

Spirifer  alta  Hall,  Proc.  American  Phil.  Soc,  X,  1866,  p.  246;— Pal.  New  York, 

IV,  1867,  p.  248,  pi.  43,  figs.  1-7. 
Syringothyiis  alta  Schnchert,  Ninth  Ann.  Rep.  New  York  State  Geol.,  1890,  p.  35. 
Cyrtia  alta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  42,  pi.  26,  figs. 

1-5;  pi.  39,  figs.  37,  38. 
Loc,  Meadville,  Pennsylvania;  Bedford,  Ohio. 

Cyrtia  biplicata  Hall=Oyrtina  biplicata. 

Cyrtia  curvilineata  White=Cyrtina  curvilineata. 

Cyrtia  cyrtmiformis  (Hall  and  Whitfield).  Chemang  (Dev.). 

Spirifera  cyrtinaformis  Hall  and  Whitfield,  Twenty-third  Rep.  New  York  State 
Cab.  Nat.  Hist.,  1872,  p.  238,  pi.  11,  figs.  21-24 ;— Extract,  1872,  p.  19,  pi.  11, 
figs.  21-24.— Whiteaves,  Cent,  to  Canadian  Pal.,  I,  1891,  p.  222. 

Cyrtia  cyrtiniformis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  42, 
pi.  25,  figs.  26-32. 

Loc.  Rockford,  Iowa ;  Hay  River,  Canada. 

Oha.  Compare  with  C.  norwoodi  Meek. 

Cyrtia  dalmaui  Hall=Cyrtiiia  dalmani. 

Cyrtia  exporrecta  (Wahlenberg).  Niagara  (SiL). 

Anomites  exporrectas  Wahlenberg,  Nova  Acta  Regias  Soc.  Scient.  Upsal,  VIII, 
1821,  p.  64. 

Spirifera  (Cyrtia)  trapezoidalis  Hall  and  Whitfield,  Twenty-fourth  Rep.  New 
York  State  Cab.  Nat.  Hist.,  1872,  p.  183. 

Cyrtia  trapezoidalis  Hall  and  Whitfield,  Twenty-seventh  Rep.  Ibidem,  1875,  pi. 
9,  figs.  19-21. 

Cyrtia  exporrecta  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Sur- 
vey, 1889,  p.  93,  pi.  27,  figs.  6-8,  20.— Hall  and  Clarke,  Pal.  New  York,  VIII, 
Pt.  II,  1893,  p.  42,  pi.  28,  tigs.  1,  48,  49,  51. 

Loc.  Europe;  Louisville,  Kentucky. 

Cyrtia  exporrecta  arrecta  Hall  and  Whitfield=C.  myrtea. 
Cyrtia  gigas  Troost=Syringothyri8  gigas. 
Cyrtia  hamiltoneusis  Hall=CyrtiDa  hamiltonensis. 

Cyrtia  meta  (Hall).  Clinton  and  Niagara  (Sil.). 

Spirifer  radiatas  (pars)  Hall,  Pal.  New  York,  II,  1&52,  p.  66,  pi.  22,  figs.  2a-2c,  2t. 
Spirifera  meta  Hall,  Twentieth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1867,  p.  372, 

pi.  13,  figs.  12, 13. 
Cyrtia  radians  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  42,  362, 

pi.  28,  figs.  4,  5,  50,  52;  pi.  39,  fig.  33. 
Loc,  Lockport  and  Rochester,  New  York;  Milwaukee,  Wisconsin. 

Cyrtia  missouriensis  Swallow=Cyrtina  missouriensis. 

Cyrtia  myrtia  Billings.  Anticosti  and  Niagara  (Sil.). 

Cyrtia  myrtia  Billings,  Pal.  Fossils,  I,  1862,  p.  165,  fig.  149.— Hall  and  Clarke, 

Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  42. 
Cyrtia  trapezoidalis  yar.  arrecta  Hall  and  Whitfield,  Twenty-fourth  Rep.  New 

York  State  Cab.  Nat.  Hist.,  1872,  p.  183. 
Cyrtia  exporrecta  Hall  and  Whitfield,  Twenty-eeventh  Rep.  Ibidem,  1875,  pi.  9, 

figs.  22,  23. 
Cyrtia  exporrecta  var.  arrecta  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 

Geol.  Survey,  1889,  p.  94,  pi.  27,  fig.  21;  pi.  34,  fig.  35;  pi.  37,  figs.  60,  61.— 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  28,  figs.  2,  3;  pi.  39, 

fig.  32. 
Loc,  Anticosti;  Louisville,  Kentucky. 
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Cjrrtia  norwoodi  (Meek).  Middle  Devonian. 

Spirifera  norwoodi  Meek,  Proc.  Acad.  Nat.  Soi.  Philadelphia,  186C,  p.  308. 
Spirifera  utahensis  Meek,  note  appended  to  extra  copies  of  the  above-cited 

paper,  ]860;~Simp8on's  Rep.  Ezpl.  Great  Basin  Terr.  Utah,  1876,  p.  345,  pi. 

1,  fig.  4;— King's  U.  8.  Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  39,  pi.  3,  fig.  1. 
Loc,  Baell  Valley,  Utah. 
Oh8.  Compare  with  C.  crytinlformis  Hall  and  Whitfield. 

Oyrtia  occidentalis  Swallow=:Gyrtiua  occideutalis. 

Gyrtia  radians  Hall  and  Clarke =G.  meta. 

Cyrtia  rostrata  Hall=Gyrtina  rostrata. 

Gyrtia  trapezoidalis  Hi8inger=0.  exiK)rrecta. 

Gyrtia  trapezoidalis  arrecta  Hall  and  Whitfield=0.  myrtia. 

Gyrtia  triquetra  Hall=Cyrtina*  triquetra. 

Gyrtia  umbonata  Hall=Oyrtina  umbonata. 

CTETIHA  Davidson.  Genotype  Gyrtia  lieteroclita  Defrance. 

Cyrtina  Davidson,  Mon.  British  Garb.  Brachiopuda,  Pal.  Soc,  1858,  p.  66.— HaU, 
Pal.  New  York,  IV,  1867,  p.  263 ;— Twentieth  Rep.  New  York  State  Cab.  Nat. 
Hist.,  1867, p.  251.— Herrick,  Bull.  Dennison  Univ.,I V,  1888, p.  14.— Nettelroth, 
Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  95. — Hall  and 
Clarke,  Pal.  New  York,  VIH,  Pt.  II,  1893,  p.  43 ;— Thirteenth  Ann.  Rep.  New 
York  State  Geologist,  1895,  p.  763. 

Cyrtina  aoatiroBtris  (Shuinard).  Ghouteau  (L.  Garb.). 

Cyrtia  acntirostris  Shumard,  Geol.  Rep.  Missouri,  1855,  p.  204,  pi.  C,  fig.  3. 
Cyrtina  acntirostris  Miller,  N.  American  Geol.  Pal.,  1889,  p.  342. — Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  28,  figs.  38-42,  44,  54.— Keyes 

Geol.  Survey  Missouri,  V,  1895,  p.  89,  pi.  39,  fig.  10. 
Loe.  Hannibal  and  Louisiana,  Missouri. 

Cyrtina  affinis  Billings.  Oriskany  (Dev.) 

Cyrtina  dalmani  Billings,  Canadian  Nat.  Geol.,  VIII,  1863,  p.  37. 
Cyrtina  affinis  Billings,  Pal.  Fossils,  II,  1874,  p.  49,  pi.  3A,  fig.  6. 
Loe,  Grand  Greve,  Gasp^. 

Cyrtina  billingn  Meek.  Hamilton  (Dev.). 

Cyrtina  biUingsi  Meek,  Trans.  Chicago  Acad.  Sci.,  1, 1868,  p.  97,  pi.  14,  fig.  6.— 

Whiteaves,  Cont.  to  Canadian  Pal.,  I,  1891,  p.  227. 
Loc.  Clearwater  and  Athabasca  rivers,  British  America. 

Cyrtina  biplicata  HaU.  Upper  Helderberg  (Dev.). 

Cyrtia  biplicata  HaU,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p.  165. 
Cyrtina  biplicata  Hall,  Pal.  New  York,  IV,  1867,  p.  266,  pi.  27,  figs.  5-10.— HaU 

and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  28,  figs.  7-10. 
Loo,  Albany  and  Schoharie  counties,  etc..  New  York;  Michigan. 

Cyrtina  bnrlingtonenns  Rowley.  Burlington  (L.  Carb.). 

Cyrtina  borllngtonensis  Rowley,  American  Geologist,  XII,  1893,  p.  308,  pi.  14, 

figs.  1&-17. 
Loo,  Louisiana,  Missouri. 
Oh9,  Compare  with  C.  iieogenes. 

Cyrtina  craasa  Hall.  Coruiferous  (Dev.). 

Cyrtina  crassa  Hall,  Pal.  New  York,  IV,  1867,  p.  267,  pi.  27,  figs.  11, 12.— HaU 
and  Whitfield,  Twenty-seventh  Rep.  New  York  State  Cab.  Nat.  Hist.,  1875, 
pi.  9,  figs.  14-16. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol. 
Survey,  1889,  p.  95,  pi.  13,  figs.  21-24.— HaU  and  Clarke,  Pal.  New  York,  VHI, 
Pt.  II,  1895,  pi.  28,  figs.  13-15. 

Loe.  Vienoa,  New  York;  FaUs  of  Ohio. 
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Cyrtina(l)  cnrnpira  Katbban.  Middle  Devonian. 

Cyrtina(f)  carupira  Rathban,  Ball.  Buffalo  Soc.  Nat.  Sci.,  I,  1874,  p.  242,  pi.  10, 

figs  1,  6. 
Loc.  Erere,  Province  of  Para,  Brazil. 

Csrrtina  cnrvilineata  White.  Hamilton  (Dev.). 

Cyrtia  curyilineata  White,  Proc.  Boston  Soc.  Nat.  Hist.,  IX,  1862,  p.  25. 
Cyrtina  cnrvilineata f  Hall,  Pal.  New  York,  IV,  1867,  p.  270,  pi.  44,  figs.  53-65. 
Cyrtina  cnrvilineata  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1895,  pi.  28,  figs.  11, 12 
Loe.  Iowa  City,  Iowa. 

Cyrtina  dalmani  Billings  (non  Hall)=G.  affinis. 

Cyrtina  dalmani  (Hall).  Lower  Helderberg  (Dev.). 

Cyrtia  dalmani  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p.  64;— 
Pal.  New  York,  III,  1859,  p.  206,  pi.  24*  fig.  1. 

Cyrtina  dalmani  Meek  and  Worthen,  Geol.  Survey  Illinois,  III,  1868,  p.  383,  pi. 
7,  fig.  3. 

Loo,  Albany  and  Schoharie  counties,  New  York ;  Perry  County,  Missouri ;  Deca- 
tur County,  Tennessee ;  Dalhousie,  New  Brunswick. 

Cyrtina  dayidsoni  Walcott.  Middle  and  Upper  Devonian. 

Cyrtina  davidsoni  Walcott,  Mon.  U.  S.  Geol.  Survdy,  VIII,  1884,  p.  146,  pi.  3, 

fig.  2. 
Loc.  White  Pine  district,  Nevada. 

Cyrtina  hamiltoneniiB  Hall.        Up.  Helderberg,  Ham.,  and  Port.  (Dev.). 

Cyrtia  hamiltonensis  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p. 
166. —Billings,  Canadian  Jour.,  VI,  1861,  p.  262,  figs.  80-82;— Qeol.  Canada, 
1863,  p.  384,  fig.  415. 

Cyrtina  hamiltonensis  HaU,  Pal.  New  York,  IV,  1867,  p.  268,  pi.  27,  figs.  1-4; 
pi.  44,  figs.  26-33,  38-52.— Meek,  Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  99, 
pi.  14,  figs.  5,  7, 10.— Nicholson,  Pal.  Prov.  Ontario,  1874,  p.  83.— Walcott, 
Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  147.— Nettelroth,  Kentucky  Fossil 
Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  96,  pi.  13,  figs.  4-12.— Whit- 
eaves,  Cont.  to  Canadian  Pal.,  I,  1891,  pp.  226,  288.— Hall  and  Clarke,  Pal. 
New  York,  VIII,  Pt.  II,  1895,  pi.  28,  figs.  23-33,  43,  45,  46,  63.— Kindle, 
Bull.  American  Pal.,  6, 1896,  p.  35. 

Cyrtina  panda  Meek,  Trans.  Chicago  Acad.  Sci.,  1, 1868,  p.  100,  pi.  14,  fig.  8. 

Loc.  New  York ;  Pennsylvania ;  Maryland ;  Cayuga  and  Thedtord,  Ontario ;  Louis- 
ville, Kentucky;  Independence,  Iowa;  Eureka  district,  Nevada;  Mackenzie 
and  Athabasca  rivers,  and  lakes  Mani tobaand  Winnipegosis,  British  America. 

Oba.  C.  panda  is  a  variation  of  this  species  with  a  higher  ventral  area. 

Cyrtina  hamiltonensis  recta  Hall.  Hamilton  and  Chemung  (Dev.). 

Cyrtina  hamiltonensis  var.  recta  Hall,  Pal.  New  York,  IV,  1867,  p.  270,  pi.  44, 
figs.  34-37. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Sur- 
vey, 1889,  p.  97,  pi.  13,  figs.  13-16.— Hall  and  Clarke,  Pal.  New  York,  VIII, 
Pt.  II,  1895,  pi.  28,  figs.  21,  22. 

Loc.  Allegany  County,  New  York ;  Falls  of  Ohio. 

Cyrtina  lachrymosa  Hall  and  Clarke.  Waverly  (L.  Carb.). 

Cyrtina  lachrymosa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  11, 1895,  pp.  46, 

362,  pi.  28,  figs.  36,  37,  47. 
Loc.  Richfield,  Ohio. 

.Cyrtina  missonriensis  (Swallow).  Hamilton  (Dev.). 

Cyrtia  missourieusis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  647. 
Cyrtina  missourieusis  Miller,  N.  American  Geol.  Pal.,  1889,  p.  343. 
Loc.  Ciilhiway  County,  Missouri. 
■Oi«.  Regarded  by  Keyes  as  a  synonym  for  C.  umbonata. 
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Cyrtina  neogenes  Hall  and  Clarke.  Bnrlingtou  (L.  Carb.). 

Cyrtina  noogenee  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  84,  fig.  41. 

Loe,  Harliugton,  Iowa. 

Ob».  Compare  with  C.  burlingtonenais. 

G7rtiiia(?)  occidentaliB  (Swallow).  Uomilton  (Dev.). 

Cyrtia  occidentalis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  648. 
Cyrtina f  occidentalis  Miller,  N.  American  Geol.  Pal.,  1889,  p.  ^3. 
Syringothyris  occidentalis  Keycs,  Geol.  Survey  Missonri,  V,  1889,  p.  86. 
Loc.  Callaway  Connty,  Missonri. 

Obs.  This  is  probably  a  Spirifer  with  a  high  area  ns  in  8.  asperuH,  or  it  is  a 
Cyrtia. 

Cyrtina  panda  Meek=0.  hamiltonensis. 

Cyrtina  pyramidaliB  (Hall).  Niagara  (Sil.). 

Spirifer  pyramidalis  Hall,  Pal.  New  York,  II,  1852,  p.  266,  pi.  54,  fig.  7. 
Cyrtina  pyramidalis  Miller,  N.  American  Geol.  Pal.,  1889,  p.  343. 
Loc.  Lewiston,  New  York. 

Cyrtina  rostrata  Hall.  Oriskany  and  Corniferous  (Dev.). 

Cyrtia  rostrata  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p.  64 ;~ 
Pal.  New  York,  III,  1859,  p.  429,  pi.  96,  figs.  1-6;  pi.  98,  fig.  8.— Billings, 
Canadian  Jonr.,  VI,  1861,  p.  263. 

Cyrtina  rostrata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  25,  figs. 
1-8 ;  pi.  28,  fig.  6. 

Lac.  Albany  Connty,  New  York;  Cumberland,  Maryland;  Cayuga,  Ontario. 

Cyrtina  triplicata  Simpson.  Waverly  (L.  Carb.). 

Cyrtina  triplicata  Simpson,  Trans.  American  Phil.  Soc,  n.  ser.,  XVI,  1889,  p.  439, 

fig.  4. 
Loc.  Warren,  Pennsylvania. 

Cyrtina  triquetra  (Hall).  Hamilton  (Dev.). 

Cyrtia  triquetra  HaU,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  513. 

Cyrtina  triquetra  Meek,  Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  99. — Meek  and 
Worthen,  Geol.  Survey  Illinois,  III,  1868,  p.  436,  pi.  13,  fig.  4.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  28,  figs.  14,  35. 

Loc.  Rock  Island,  Hlinois. 

Cyrtina  mnbonata  (Hall).  Hamilton  (Dev.). 

Cyrtia  nmbonata  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  512,  pi.  5,  fig.  2. 
Cyrtina  nmbonata  Miller,  N.  American  Geol.  Pal.,  1889,  p.  343. — Keyed,  Geol. 

Survey  Missonri,  V,  1895,  p.  90. 
Loc.  Buffalo,  Iowa;  Rook  Island,  Illinois;  Callaway  Connty,  Missouri. 
Obs.  See  C.  missouriensis. 

Cyrtina  nmbonata  alpenaeniifl  Hall  and  Clarke.  Hamilton  (Dev.). 

Cyrtina  nmbonata  var.  alpenensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II, 

1895,  p.  362,  pi.  28,  figs.  16-20. 
Loc.  Alpena,  Michigan. 

DALKAHELLA  Hall  and  Clarke. 

Genotype  Orthis  testndinaria  Dalman. 

Orthis  (group  of  O.  testndinaria)  Hall,  Bull.  Geol.  Soc.  America,  1, 1889,  p.  21. 

Dalmanella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  205,  223.— 
Winohell  and  Schuchert,  Minnesota  Geol.  Survey,  itl,  1893,  p.  439.— Hall 
and  Clarke,  Eleventh  Ann.  Rep.  New  York  State  Geologist,  1894,  p.  170. 
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Babnanella  amoBna  N.  H.  Wiuchell.  Trentou  (Ord.). 

Orthis  aincBna  Winchell,  Eighth  Ann.  Rep.  Geol.  Nat.  Hist.  Sarvey  Minnesota, 

1880,  p.  65. 
Orthis  (D.)  amtBna  Wiuchell  aud  Schachert,  Minnesota  Geol.  Survey,  III,  1898, 

p.  453,  pi.  33,  figs.  48-50. 
Loc,  SpriDg  Valley,  Minoesota. 

Dalmanella  arcuaria  Hall  and  Clarke.  Niagara  (Sil.). 

Dalmanella  arcuaria  Hall  aud  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  224, 

341,  pi.  5C,  figs.  20,  21. 
Loc.  Perry  County,  Tennessee.  " 

Babnanella  bellola  (Meek).  Lorraine  (Ord.). 

Orthis  bellula  (James  MS.)  Meek,  Pal.  Ohio,  I,  1873,  p.  103,  pl.  8,  fig.  5;  Miller, 

Ciociunati  Quart.  Jour.  Sci.,  II,  1875,  p.  31. 
Dalmanella  bellula  Hnll  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  234. 
Loc.  Ciuoinnati,  Ohio. 

Babnanella  conoinna  Hall.  Lower  Helderberg  (Dev.). 

Orthis  concinna  Hall,  Pal.  New  York,  III,  1859,  p.  172,  pl.  13,  figs.  1-3. 
Dalmanella  concinna  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 

207,224. 
Loo,  Cumberland,  Maryland. 

Balmanella  crifipata  (Emmons).  Lorraine  (Ord.). 

Orthis  crispata  Emmons,  Geol.  New  York;  Rep.  Second  Dist.,  1842,  p.  404,  fig. 5. 
Dalmanella  crispata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  224. 
Loc.  Lorraine,  New  York. 

Babnanella  devonica  (Walcott).  Lower  Devonian. 

Skenidium  devenicum  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  116,  pl. 

13,  fig.  4. 
Loc.  Eureka  district,  Nevada. 
Oh8.  The  type  specimen  has  no  spoudylium  and  therefore  is  no  Scenidinm. 

Babnanella  eleotra  (Billings).  Oalciferons  (Ord.). 

Orthis  electra  Billings,  Pal.  Fossils,  I,  1862,  p.  79,  fig.  72;  p.  217;— Geol.  Canada, 

1863,  p.  231,  fig.  246. 
Orthis  electra?  White,  Wheeler's  Rep.  Geol.  Geogr.  Expl.  west  100  Merid.,  IV, 

1876,  p.  55. 
Dalmanella  electra  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  223. 
Loc.  Point  Levis  and  St.  John,  Canada ;  Newfoundland ;  House  Range,  Utah. 

Babnanella  eleotra  major  (Matthew).  Galciferoas  (Ord.). 

Orthis  electra  var.  major  Matthew,  Trans.  Royal  Soc.  Canada,  X,  1893,  p.  100, 

pl.  7,  fig.  3. 
Loc.  Near  St.  John,  New  Brunswick. 

Babnanella  electra  leBvis  (Matthew).  Oalciferons  (Ord.). 

Orthis  electra  var.  loovis  Matthew,  Trans.  Royal  Soc.  Canada,  X,  1893,  p.  100. 
Loo.  Near  St.  John,  New  Brunswick. 

Balmanella  elegantnla  (Dalman).  Olintou  and  Niagara  (Sil.). 

Orthis  elegantula  Dalman,  Kongl.  Svenska  Vet.-Akad.  Handl.,  for  1827, 1828, 
p.  117,  pl.  2,  fig.  6.— Hall,  Pal.  New  York,  II,  1852,  p.  252,  pl.  62,  fig.  8.— 
Billings,  Canadian  Nat.  Geol.,  I,  1856,  p.  136,  pl.  2,  fig.  5.— Roemer,  Sil. 
Fauna  west.  Tennessee,  1860,  p.  62,  pl.  5,  fig.  7.~Billings,  Geol.  Canada, 
1863,  p.  312,  fig.  320.— Hall,  Twenty-eighth  Rep.  New  York  State  Mna.  Nat. 
Hist.,  1879,  p.  150,  pl.  21,  figs.  11-17;— Eleventh  Rep.  State  Geol.  Indiana, 
1882,  p.  285,  pl.  21,  figs.  11-17 ;— Second  Ann.  Rep.  New  York  State  Geol.,  1883, 
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DalmanaDa  elegantnla  (Dalman) — Gontinaed. 

pi.  35,  figB.  34-^.— Foerate,  Ball.  Denison  Univ.,  I,  1885,  p.  84,  pi.  13,  fig. 

1.— Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Keutacky  Geol.  Sarvey,  1889, 

p.  37,  pi.  32,  figs.  53-57. — Beecher  and  Clarke,  Mem.  New  York  State  Mas., 

1, 1889,  p.  14,  pi.  1,  figs.  3-12.— Foer8t«,  Proc.  Boston  Soc.  Nat.  Hist.,  XXIV, 

1890,  p.  307. 
Orthis  canalis  Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  p.  105,  fig.  .6. 
Orthis  elegantulaf  var.  Hall,  Pal.  New  York,  II,  1852,  p.  57,  pi.  20,  fig.  7. 
Dalmanella  elegantula  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 

207,  224,  pi.  5C,  figs.  15-19. 
Orthis  (Dalmanella)  elegantula  Foerste,  Geol.  Ohio,  VII,  1895,  p.  581,  pi.  25, 

figs.  11, 17. 
Loo.  Europe;    New  York;    Ohio;   Indiana;    Kentucky;    Tennessee;    Missouri; 

Ontario  and  Nova  Scotia,  Canada;  CoUinsville,  Alabama. 

Bahnanella  elegantula  parva  (Foersto).  Clinton  (Sil.). 

Orthis  elegantula  var.  parva  Foerste,  Bull.  Denison  Univ.,  I,  1885,  i).  85,  pi.  13, 

fig.  17. 
Dalmanella  elegantula  var.  parva  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  I, 

1892,  p.  224. 
Xoc.  Dayton,  Ohio. 

Dalmanella(f)  eyadne  (Billings).  Calciferoas  (Ord.). 

Orthis  evadne  Billings,  Pal.  Fossils,  1, 1862,  p.  81,  fig.  74;  p.  79.— Whitfield,  Bull. 

American  Mus.  Nat.  Hist.,  1, 1886,  p.  300,  pi.  24,  fig.  8. 
DalmaneUaf  evadne  HaU  and  Clarke,  Pal.  New  York,  YIII,  Pt.  I,  1892,  p.  223, 

pi.  5B,  figs.  25,  26. 
Lo€,  Point  Levis,  Canada;  Fort  Cassin,  Vermont. 

Dalmanella  hamburgenslB  (Walcott).  Pogonip  and  Trenton  (Ord.). 

Orthis  hamburgensis  Walcott,  Mon.  U.  S.  Geol.  Survey,  YIII,  1884,  p.  73,  pi.  2, 
fig.  5. 

Orthis  (Dalmanella)  hamburgensis  f  Winchell  and  Schuchert,  Minnesota  Geol. 
Survey,  III,  1893,  p.  440,  pi.  33,  figs.  14-16. 

Loe,  Pogonip  group.  Eureka  district,  Nevada.  In  the  Trenton  at  St.  Paul,  Can- 
non Falls,  etc.,  Minnesota;  Highbridge,  Kentucky. 

Balmanella  infiara  (Calvin).  Chemung  (Dev.). 

Orthis  infera  Calvin,  Bull.  U.  S.  Geol.  Survey  Terr.,  IV,  1878,  p.  728. 
DalmaneUa  infera  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  I,  1892,  p.  224. 
Loc,  Independence,  Iowa;  Naples,  New  York. 

Balmanella  lentioalaris  (Yanuxem).  Corniferous  (Dev.). 

Orthis lentioularis  Yanuxem  (non  Wahlenberg),  Geol.  New  York;  Rep.  Third 
Dist.,  1842,  p.  139,  fig.  4.— HaU,  Pal.  New  York,  IV,  1867,  p.  35,  pi.  5,  figs.  1, 2. 

Orthis  lenticularis  and  O.  lentiformis  Hall,  Geol.  New  York ;  Rep.  Fourth  Dist., 
1843,  p.  175,  fig.  4. 

Orthis  eboracensis  Miller,  N.  American  Geol.  Pal.,  1889,  p.  357. 

Dalmanella  lenticularis  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp. 
207,  224,  pi.  5C,  figs.  36-41. 

Loe,  Leroy,  Caledonia,  etc.,  New  York. 

Dalmanella  lepida  Hall.  Hamilton  (Dev.). 

Orthis  lepidus  HaU,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1860,  p. 

78;— Pal.  New  York,  IV,  1867,  p.  46,  pi.  6,  fig.  1. 
DalmanelUi  lepida  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  207,224. 
Loo.  Ontario  County,  New  York.  • 
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Dalmanella  macleodi  ( Wliitiield).  Galciierous  (Ord.)« 

OrthiB  macleodi  Whitfield,  Bull.  American  Mns.  Nat.  Hist.,  II,  1889,  p.  43>  pi.  7, 

figs.  1-4. 
Dalmanella  macleodi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  224. 
Zoo.  Beekmantown,  New  York. 

Dalmanella  melita  (Hall  and  Whitfield).  Upper  Caoibrian. 

LeptflBna  melita  Hall  and  Whitfield,  King's  U.  S.  Geol.  Survey,  40th  Pari.,  IV, 
1877,  p.  208,  pi.  1,  figs.  13,  14.— Waloott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884, 
p.  22. 

Loc,  Eureka  district,  Nevada. 

Obs,  This  species  is  related  to  D.  evadne  (Billings). 

Dal]iuiiiella(1)  nettoana  (Bathbon).  Middle  Devonian. 

Orthis  nettoana  Rathbun,  Bull.  Buffalo  Soc.  Nat.  Sci.,  1, 1874,  p.  247,  pi.  10,  figs. 

7,  10, 13;— Proc.  Boston  Soc.  Nat.  Hist.,  XX,  1879,  p.  22. 
Loc.  Province  of  Para,  Brazil. 

Dalmanella  parva  (de  Yerneuil).  Anticosti  (SiL). 

Orthis  parva  (Pander)  de  Verneuil,  Geology  of  Rassia  and  the  Ural  Mountains, 

1845,  p.  188,  pi.  13,  fig.  3.— Billings,  Cat.  SU.  Foss.  Anticosti,  1866,  p.  41. 
Loe,  Europe;  Anticosti. 

Dalmanella  perelegans  Hall.  Lower  Helderberg  (Dev.). 

Orthis  perelegans  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p.  44, 
fig.  1;— Pal.  New  York,  III,  1859,  p.  171,  pi.  13,  figs.  4-12;— Second  Ann.  Rep. 
New  York  State  Geol.,  1883,  pi.  35,  tigs.  32,  33. 

Dalmanella  perelegans  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  207, 
224,  pi.  5C,  figs.  34,  35. 

Lac.  Albany  and  Schoharie  counties.  New  York ;  Decatur  County,  Tennessee. 

Dalmanella  planiconveza  Hall.     Lower  Helderberg  and  Oriskany  (Dev.). 

Orthis  planoconvexa  Hall,  Pal.  New  York,  III,  1859,  p.  168,  pi.  12,  figs.  1-6. 
Dalmanella  planoconyexa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 

207,  224. 
Loc,  Albany  County,  New  York ;  Cumberland,  Maryland. 

Dalmanella(l)  plioifera  (Hall).  Ghazy  (Ord.). 

Leptsena  plicifera  Hall,  Pal.  New  York,  I,  1847,  p.  19,  pi.  4  bis,  fig.  1. 
Strophomena  plicifera  Hall,  Twelfth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1859, 

p.  70. 
Loc.  Chazy,  New  York. 

Dalmanella  pogonipensiB  (Hall  and  Whitfield).  Pogonip  (Ord.). 

Orthis  pogonipensis  Hall  and  Whitfield,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV, 

1877,  p.  232,  pi.  1,  figs.  9,  10. 
Strophomena  nemea  H.  and  W.,  Ibidem,  1877,  p.  233,  pi.  1,  fig.  15. — Walcott,  Mon. 

U.  S.  Geol.  Survey,  VIII,  1884,  p.  71. 
Loc.  White  Pine  and  Eureka  districts,  Nevada. 
Ob9.  These  are  shells  of  the  D.  perveta  group.    S.  nemea  is  based  on  a  dorsal 

valve  of  O.  pogonipensis. 

Dalmanella  qnadrans  Hall.  Lower  Helderberg  (Dev.). 

Orthis  quadrans  Hall,  Pal.  New  York,  III;  Corrigenda  in  vol.  with  platee,  1861, 

pi.  12,  figs.  9-12. 
Dalmanella  quadrans  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  1, 1892,  p.  224. 
Loo.  CatskiU  and  Schoharie,  New  York. 
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Dalmanella  stonensis  (Safibrd).  Trenton  (Ord.)* 

Orthis  stoneusis  Safford,  Geol.  Tennessee^  1869,  p.  286. 

Dalmanella  stonensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  224, 

pi.  5C,  figs.  4,  5. 
Loe.  Near  Nashville,  Tennessee. 

Dalmanella  sabsDquata  (Conrad).  Trenton  (Ord.). 

Orthis  sabfeqnata  Conrad,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  I,  1843,  p.  333.— 

Hall,  Pal.  New  York,  1, 1847,  p.  118,  pi.  32,  fig.  2;— Geol  Wisconsin,  1, 1862, 

p.  42,  figs.  1-3,  and  p.  436;~Second  Ann.  Rep.  New  York  State  Geol.,  1883, 

pi.  34,  figs.  1&-24. 
Orthis  minneapolis  N.  H.  Winchell,  Eighth  Ann.  Rep.  Geol.  Nat.  Hist.  Survey 

Minnesota,  1880,  p.  63. 
Orthis  perveta  Hall,  Second  Ann.  Rep.  New  York  State  Geol.,  1883,  pi.  34,  figs. 

17,18(116). 
Dalmanella  suba^qnata  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  I,  1892,  pp. 

194,  207,  224,  pi.  5C,  figs.  6-11. 
Dalmanella  perveta  Hall  and  Clarke,  Ibidem,  1892,  p.  224,  pi.  5C,  figs.  13, 14. 
Orthis  (D.)  subaeqoata  Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III, 

1893,  p.  446,  pi.  33,  figs.  30-36. 
Loc,  Mineral  Point,  Wisconsin ;  Minneapolis,  St.  Paul,  Cannon  Falls,  Fountain 

etc.,  Minnesota;  Decorah  and  McGregor,  Iowa;  Auburn,  Lincoln  County 

Missouri;  Montreal,  Canada. 

Balmanella  sabfleqnata  oironlariB  K.  H.  Winchell.  Trenton  (Ord.) 

Orthis  cironlaris  N.  H.  Winchell,  Eighth  Ann.  Rep.  Geol.  Nat.  Hist.  Survey  Min 

nesota,  1880,  p.  66. 
Orthis  (D.)  subasquata  var  circularis  Winchell  and  Schuchert,  Minnesota  Geol 

Survey,  III,  1893,  p.  452,  pi.  33,  figs.  46,  47. 
Loe.  Minneapolis,  Cannon  Falls,  etc.,  Minnesota;  Higbbridge,  Kentucky;  Leb 

anon,  Tennessee. 

Dabnanella  subsDqnata  oonradi  N.  H.  Winchell.  Trenton  (Ord.) 

Orthis  oonradi  N.  H.  Winchell,  Eighth  Ann.  Rep.  Geol.  Nat.  Hist.  Survey  Min 

nesota,  1880,  p.  68. 
Orthis  (D.)  subiequata  var.  conradi  Winchell  and  Schuchert,  Minnesota  Geol 

Survey,  III,  1893,  p.  449,  pi.  33,  figs.  37-39. 
Loc,  Minneapolis,  Minnesota;  Decorah,  Iowa;  Jauesville  and  Beloit,  Wiscon 

sin ;  Montreal,  Canada ;  f Eureka  district,  Nevada. 

Dalmanella  snbfleqnata  gibbosa  (Billings).  Chazy-Trenton  (Ord.) 

Orthis  gibbosa  Billings,  Geol.  Survey  Canada;  Rep.  Progress  for  1856,  1857,  p 

296;— Canadian  Nat.  Geol.,  IV,  1859,  p.  434. 
Dalmanella  gibbosa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  224. 
Orthis  (D.)  subaequata  var.  gibbosa  Winchell  and  Schuchert,  Minnesota  Geol 

Survey,  III,  1893,  p.  451,  pi.  33,  figs.  43-45. 
Loc,  Near  Ottawa  and  Bellville,  Canada;  Minneapolis,  Cannon  Falls,  etc.,  Min 

nesota ;  Decorah,  Iowa ;  Mineral  Point,  Wisconsin ;  in  the  Chazy,  Island  of 

Montreal,  and  Pallideau  Islands,  Lake  Huron. 

Sahnanella  sulMBqaata  pervetns  (Conrad).  Trenton  (Ord.). 

Orthis  perveta  Conrad,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  I,  1843,  p.  333. — 

Hall,  Pal.  New  York,  I,  1847,  p.  120,  pi.  32,  fig.  5.— Billings,  Canadian  Nat. 

Geol.,  IV,  1859,  p.  434,  fig.  10.— Hall,  Geol.  Wisconsin,  I,  1862,  p.  42,  fig.  7.— 

Billings,  Geol.  Canada,  1863,  p.  130,  fig.  57. 
Orthis  media  N.  H.  Winchell,  Eighth  Ann.  Rep.  Geol.  Nat.  Hist.  Survey  Biinne- 

sota,  1880,  p.  64. 
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Balmanella  snbflBqnata  pervetus  (Oourad) — Gontinaed. 

Orthis  kasBubsB  N.  H.  Winchell,  Ibidem,  1880,  p.  &5. 

rOrthispervetaWaloott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  72,  pi.  11,  fig.  3. 

Dalmanella  perveta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  5C, 

fig.  12. 
Orthis  (D.)  sabsBquata  var.  perveta  Wiucbell  and  Scbacbert,  Minneeota  Geol. 

Sarvey,  III,  1893,  p.  450,  pi.  33.  figa.  40^2. 
Loc.  Mineral  Point,  Beloit,  eto.,  Wisconsin;  Minneapolis,  St.  Paul,  Cannon  Falls, 

etc.,  Minnesota;  Decorab,  Iowa;  Dixon,  Illinois;  Tennessee. 

DalmaneUa  subcarinata  Hall.  Lower  Helderberg  (Dev.). 

Ortbis  snbcarinata  Hall,  Tentb  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p.  43, 

figs.  1,  2;— Pal.  New  York,  III,  1859,  p.  169,  pi.  12,  figs.  7,  8,  1^-21  (not  figs. 

9-12= D.  quadraus). — Meek  and  Wortben,  Geol.  Survey  Illinois,  III,  1868, 

p.  373,  pi.  7,  fig.  6.— Wbitfield,  Geol.  Wisconsin,  IV,  1882,  p.  320,  pi.  25,  figs. 

3,  4.— Hall,  Second  Ann.  Rep.  New  York  State  Geol.,  1883,  pi.  35,  figs.  23-31. 
tOrtbis  snbcarinata  Tscberneyscbew,  Fauna  Untern  Devon  des  Urals,  M^m.  Com. 

G^ol.,  Russia,  IV,  1885,  p.  57,  pi.  7,  fig.  97. 
DalmaneUa  subcarinata  Hall  and  Clarke,  Pal.  New  Y^ork,  VIII,  Pt.  I,  1892,  pp. 

207,  224,  pi.  5C,  figs.  25-33. 
Loc.  Catskill,  Scbobarie,  etc..  New  York;   Perry  and  Pike  counties,  Missouri; 

Decatur  County,  Tennessee;   Waubakee,  Wisconsin;  Arisaig,  Nova  Scotia 

(Ami);  Russia. 

DalmaneUa  saperstes  Hall  and  Clarke.  Cheinnug  (Dev.). 

DalmaneUa  superstes  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  207, 

224,  342,  pi.  5C,  figs.  44-47. 
Loc.  Near  Howard,  Steuben  County,  New  York. 

DalmaneUa  tenmlineata  (Hall).  Ohemang  (Dev.). 

Atrypaf  tenuilineata  Hall,  Geol.  New  York;   Rep.  Fourtb  Dist.,  1843,  p.  271, 

fig.  4. 
Ortbis  leonensis  Hall,  Pal.  New  York,  IV,  1867,  p.  62,  pi.  8,  figs.  3-«. 
DalmaneUa  leonensis  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  I,  1892,  p.  224,  pi.  5C, 

figs.  42,  43. 
Loc.  Leon,  Conewango,  etc..  New  York. 

DalmaneUa  tersa  (Sardeson).  Lorraine  (Ord.). 

Ortbis  tersus  Sardeson,  Bull.  Minnesota  Acad.  Nat.  Sci.,  Ill,  1892,  p.  331,  pi.  5, 

figs.  11-13 ;— American  Geol.,  XIX,  1897,  p.  100,  pi.  5,  figs.  »-13. 
Loc.  Wilmington,  Illinois;  Nye,  Wisconsin. 

DalmaneUa  testndinaria  (Dalmau).  Ohazy-Lerraiue  (Ord.). 

Ortbis  testudinaria  Dalman,  Kougl.  Svenska  Vet.-Akad.  Handl.,  for  1827,  1828, 
p.  115,  pi.  2,  fig.  4.— Conrad,  Ann.  Rep.  Geol.  Survey  New  York,  1839,  p.  63.— 
Hall,  Pal.  New  York,  I,  1847,  p.  117,  pi.  32,  fig.  1;  p.  288,  pi.  79,  fig.  4.— Bil- 
lings, Canadian  Nat.  Geol.,  1, 1856,  p.  40,  fig.  1. — Rogers,  Geol.  Pennsylvania, 
II,  Pt.  II,  1858,  p.  818,  tig.  601.— Billings,  Geol.  Canada,  1863,  p.  165,  fig. 
144.— Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  20.— Wbitfield,  Geol. 
Wisconsin,  IV,  1882,  p.  258,  pi.  12,  figs.  5-7.— Hall,  Second  Ann.  Rep.  New 
York  State  Geol.,  1883,  pi.  34,  figs.  1-4,  6-13.— Walcott,  Mon.  U.  S.  Geol.  Sur- 
vey, VIII,  1884,  p.  72,  pi.  11,  fig.  10.— Sardeson,  American  Geol.,  XIX,  1897, 
p.  92. 

Ortbis  striatula  Emmons,  Geol.  New  York;  Rep.  Second  Dist.,  1842,  p.  394, 1^g.  3. 

Ortbis  testudinaria?  Emmons,  Ibidem,  1842,  p.  404,  fig.  4.— Wbite,  Wheeler's 
Expl.  Survey  west  100  Merid.,  IV,  1875,  p.  72. 

Ortbis  dlsparilis  Owen  (non  Conrad),  Geol.  Survey  Wisconsin,  Iowa,  Minnesota, 
1852,  pL  2b,  fig.  23  (see  speoiiueus  U.  S.  Nat.  Mas.,  Cat.  Invert.  Fom.,  17887). 
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SalmaneUa  testadinaria  (Dalman) — Gontinaed. 

Dalmanella  testndinaria  Hall  and  Clarke^  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp. 

190,  206,  218,  224,  pi.  5B,  figs.  27-39. 
Orthis  rogata  ^aidesoD,  Bnll.  Minnesota  Acad.  Nat.  Sci.,  Ill,  1892,  p.  331,  pi.  5, 

figs,  i-4;— American  Geol.,  XIX,  1897,  p.  95,  pi.  4,  figs.  1-10. 
Orthis  (Dalmanella)  testndinaria  Winchell  and  Schnchert,  Minnesota  Geol.  Snr- 

Tey,  III,  1893,  p.  441,  pi.  33,  figs.  17-22.— Whiteaves,  Pal.  Foes.,  Ill,  Pt.  Ill, 

1897,  pp.  177,  241. 
Loe,  £nrope ;  tliroughont  the  extent  of  the  formations  in  America. 

Dalmanella  testudinaria  emaoerata  Hall.  Utica  (Ord.)« 

Orthis  emaoerata  Hall,  Thirteenth  Bep.  New  York  State  Cab.  Nat.  Hist.,  1860, 
p.  121;— Fifteenth  Rep.  Ibidem,  1862,  pi.  2,  figs.  1-3.— Billings,  Canadian 
Nat.  Geol.,  VII,  1862,  p.  393.— Miller,  Cincinnati  Quart.  Jonr.  Sci.,  II,  1875, 
p.  24.— Hall,  Second  Ann.  Rep.  New  York  State  Geol.,  1883,  pi.  34,  figs.  14, 
15. — Keycs,  Geol.  Sorrey  Missouri,  V,  1895,  p.  58. — Sardeson,  American  Geol., 
XIX,  1897,  p.  102,  pi.  5,  figs.  14,  18,  28. 

Orthis  cyclns  James,  Cincinnati  Quart.  Jour.  Sci.,  I,  1874,  p.  19. 

Dalmanella  emaoerata  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  I,  1892,  pp. 
207,  224,  pi.  5C,  figs.  1,  2. 

Orthis  macrior  Sardeson,  Bull.  Minnesota  Acad.  Nat.  Sci.,  Ill,  1892,  p.  330,  pi.  5, 
figs.  5-7. 

Orthis  (D.)  testndinaria  var.  emaoerata  Winchell  and  Schnchert,  Minnesota  Geol. 
Snr\ey,  III,  1893,  p.  445,  pi.  33,  figs.  23,  24. 

Loc.  Cincinnati,  Ohio;  Spring  Valley  and  Granger,  Minnesota;  Cape  Girardean, 
Missouri;  St.  Croix,  Quebec,  Canada. 

Dalmanella  testadinaria  fiitilis  (Sardeson).  Trenton  (Ord.). 

Orthis  fntilis  Sardeson,  American  Geol.,  XIX,  1897,  p.  104,  pi.  5,  figs.  25-27. 
Loc,  Near  Granger  and  WykoiT,  Minnesota. 

Dalmanella  testadinaria  ignota  (Sardeson).  Lorraine  (Ord.). 

Orthis  ignota  Sardeson,  American  Geo].,  XIX,  1897,  p.  99,  pi.  5,  figs.  1-7. 
Loc,  Near  Spring  Valley,  Minnesota. 

^^almanella  testadinaria  meeki  (Miller).  Lorraine  (Ord.). 

Orthis  emacerata  Meek  (non  Hall),  Pal.  Ohio,  I,  1873,  p.  109,  pi.  8,  figs.  1,  2 
Orthis  meeki  Miller,  Cincinnati  Quart.  Jonr.  Sci.,  II,  1875,  p.  20. — Sardeson, 

American  Geol.,  XIX,  1897,  p.  98,  pi.  4,  figs.  24-29. 
Orthis  jngosa  James,  The  Palaeontologist,  4,  1879,  p.  31. 
Dalmanella  meeki  Hall  and  Clarke,  P^l.  New  York,  YIII,  Pt.  I,  1892,  pp.  206, 

224,  pi.  6C,  fig.  3. 
Orthis  corpulenta  Sardeson,  Bnll.  Minnesota  Acad.  Nat.  Sci.,  Ill,  1892,  p.  330, 

pi.  5,  figs.  8-10;— American  Geol.,  XIX,  1897,  p.  101,  pi.  4,  figs.  11-19. 
Orthis  (D.)  testndinaria  var.  meeki  Winchell  and  Schnchert,  Minnesota  Geol. 

Survey,  III,  1893,  p.  445,  pi.  33,  figs.  25-29. 
Loc.  Oxford,  etc.,  Ohio;  Spring  Valley,  Minnesota. 

Dalmanella  testadinaria  mnltisecta  (Meek).  Utica  (Ord.). 

Orthis  emacerata  var.  mnltisecta  (James  MS.)  Meek,  Pal.  Ohio,  I,  1873,  p.  112, 
pi.  8,  fig.  3. — Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  22. 

Orthis  mnltisecta  Sardeson,  American  Geol.,  XIX,  1897,  p.  97,  pi.  4,  figs.  20-23. 

Dalmanella  mnltisecta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 
207,  224. 

Loc,  Cincinnati,  Ohio. 

Dalmanella  testadinaria  porreota  (Sardeson).  Trenton  (Ord.). 

Orthis  porrecta  Sardeson,  American  Geol.,  XIX,  1897,  p.  104,  pi.  5,  figs.  19-24. 
Loc,  Near  Granger,  Minnesota. 
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DELTHYEIS  Dalman.  Genotype  Deltbyris  elevata  Dalman. 

Delthyris  Dalman,  Kongl.  Svenska  Vet.-Akad.  Handl.,  for  1827, 1828,  pp.  93, 99.— 
Dall,  American  Jour.  Conch.,  VI,  1870,  p.  116. — Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  II,  1893,  pp.  9  and  16  under  caption  Septati  (non  p.  19). 

Spirifera  ''lamellosa''  Hall,  Ninth  Ann.  Hep.  New  York  State  Geol.,  1890,  p.  11. 

Ob$,  Specimens  of  D.  elevata  examined  by  the  writer  show  a  distinct  median 
septum  in  the  ventral  valve. 

Deltbyris  acantfaoptera  Conrad=Spirifer  acanthopterus. 
Delthyris  acanthota  Hall=Spirifer  disjunctus. 
Deltbyris  acuminata  Conrad =Spir if er  acaminatus. 
Delthyris  acuminata  Hall  (non  Conrad) =D.  mesicostalis. 
Delthyris  acutilirata  Conrad =Platystrophia  acutilirata. 
Delthyris  arenaria  Yanuxem^Spirifer  arenosus. 
Delthyris  arenosa  Conrad ^Spirifer  arenosus. 
Delthyris  audacula  Conrad =Spirifer  audaculus. 
Delthyris  bialveata  Conrad =Spirifer  radiatus. 
Delthyris  biloba  Conrad =Bilobite8  varicus. 
Delthyris  brachynota  Hall=Platystrophia  biforata. 
Delthyris  chemungensis  Conrad =Spirifer  disjunctus. 
Delthyris  congesta  Hall=Spirifer  granulosus. 

Delthyris  oonsobrina  (d'Orbigny).  Hamilton  (Dev.). 

Delthyris  ziczac  Hall  (non  Roemer),  Geol.  New  York;  Rep.  Fourth  Dist.,  1843, 
p.  200,  fig.  5. 

Spirifera  consobrina  d'Orbigny,  Prodrome  Pal.,  1, 1850,  p.  98.— Bfiller,  N.  Ameri- 
can Geol.  Pal.,  1889,  p.  372. 

Spirifer  clio  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1860,  p.  94. 

Spirifera  ziczac  Hall,  Pal.  New  York,  IV,  1867,  p.  222,  pi.  35,  figs.  1&-23 ;— Second 
Ann.  Rep.  New  York  State  Geol.,  1883,  pi.  59,  fig.  9;  pi.  60,  fig.  18.— Whit- 
field, Annals  New  York  Acad.  Sci.,  V,  1891,  p.  554-,  pi.  11,  fig.  13;— Geol. 
Ohio,  VII,  1895,  p.  448,  pi.  7,  fig.  13. 

Spiriferinaf  ziczac  Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  332,  pi.  25,  figs.  23, 24. 

Spirifer  consobrinus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  34, 
figs.  9,  18;  pi.  37,  figs.  9,  10. 

Loo,  Moscow,  York,  Darien,  etc.,  Kew  York;  Columbus,  Ohio;  Milwaukee,  Wis- 
consin; LouLBville,  Kentucky. 

Delthyris  cuspidata  Hall = Spirifer  disjunctus. 
Delthyris  decemplicatus  Hall=D.  sulcata. 
Delth3rris  disjuncta  Hall = Spirifer  disjanctus. 
Delthyris  duodenaria  Hall=Spirifer  duodenarius. 
Delthyris  duplicata  Conrad = Spirifer  duplicatus. 
Delthyris  euruteines  Owen = Spirifer  euruteiiies. 
Delthyris  expausa  Owen=Pterotheca  expansa,  a  Pteropod. 
Delthjrris  fimbriata  Conrad =Beticularia  fiuibriata. 
Delthyris  granulifera  Hall = Spirifer  granulosus. 
Delthyris  granulosa  Conrad = Spirifer  granulosus. 
Delthyris  inermis  Hall=Spirifer  disjunctus. 
Delthyris  lap-vis  Hall=Eeticularia  laivis. 
Delthyris  lynx  Hall=Platy8trophia  lynx  and  biforata. 
Delthyris  macronota  Hall = Spirifer  macronotus. 
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Deltbyris  macropleara  Gonrad=Spirifer  macropleura. 
Delthyris  medialis  Hall=Spirifer  aadacolns. 

MthynB  medoottaliB  Hall.  Ithaca  and  Ghemnng  (Dev.). 

DelthyriA  mesacostalis  Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  p. 269, 

fig.  9. 
Delthyris  acuminata  Hall  (uon  Conrad),  Ibidem,  1843,  p.  270,  fig.  5. 
Spirifera  mesacoBtalis  Hall,  Pal.  New  York,  IV,  1867,  p.  240,  pi.  40,  figs.  1^. 
Spirifera  mesacostalist  Hall,  Second  Ann.  Rep.  New  York  State  Geol.,  1883,  pi.  59, 

figs.  32-34. 
Spirifera  mesacostalis  var.  acuminata  Hall,  Ibidem,  1883,  figs.  27-31. 
Spirifer  mesacostalis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  34, 

figs.  32-34.— Kindle,  Bull.  American  Pal.,  6, 1896,  p.  35. 
Lac.  Ithaca,  Philipsburg,  Olean,  etc.,  New  York. 

Delthyris  mesastrialis  Hall = Spirifer  mesistrialis. 
£>elthyris  mncronata  Ooiirad= Spirifer  pennatas. 
Delthyris  niagarensis  Conrad = Spirifer  uiagaraensis. 

Delthyris  perlamellosa  (Hall).  Lower  Helderberg  (Dev.). 

Spirifer  perlamellosa  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p. 

57,  figs.  1-5  on  p.  58;— Pal.  New  York,  III,  1859,  p.  201,  pi.  26,  figs.  1,  2.— 

Billings,  Geol.  Canada,  1863,  p.  957,  fig.  455.— Hall  and  Clarke,  Pal.  New 

York,  VIII,  Pt.  II,  1895,  pi.  35,  figs.  7-13. 
Delthyris  macropleura  Rogers  (non  Conrad),  Geol.  Pennsylvania,  II,  Pt.  II,  1858, 

p.  825,  fig.  643. 
Spirifera  perlamellosa  Meek  and  Worthen,  Geol.  Survey  Illinois,  III,  1868,  p.  384, 

pi.  7,  ^g,  9.— Hall,  Second  Ann.  Rep.  New  York  State  Geol.,  1883,  pi.  60, 

figs.  5-13. 
Spirifera  perlamellosa  f  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  77. 
Loc,  Schoharie,  Carlisle,  etc.,  New  York ;  Cumberland,  Maryland ;  Pennsylvania ; 

Square  Lake,  Maine;  Perry  County,  Missouri;  Decatur  County,  Tennessee. 

IDeltbyris  perlatus  Coiirad=Spirifer  disjanctus. 
IDelthyris  prolata  Yanaxem=:  Spirifer  disjunctas. 
Delthyris  prora  Conrad = Spirifer  acaminatus. 
Delthyris  radiatns  Hall = Spirifer  radiatas. 

Delthyris  rarioosta  Conrad.  Upper  Helderberg  (Dev.). 

Delthyris  raricosta  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842,  p.  262, 

pi.  14,  fig.  18. 
Delthyris  undnlatus  Vanuxem,  Geol.  New  York;  Kep.  Third  Dist.,  1842,  p.  132, 

fig.  3. 
Spirifer  raricosta  Billings,  Canadian  Jour.,  VI,  1861,  p  258,  figs.  71-73  on  p.  259;— 

Geol.  Canada,  1863,  p.  372,  fig.  392.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII, 

1884,  p.  135,  pi.  4,  fig.  2;  pi.  14,  fig.  12.— Hall  and  Clarke,  Pal.  New  York, 

VIII,  Pt.  II,  1895,  pi.  35,  figs.  5,  6,  14-17. 
rSpirifer  hesione  Billings,  Proc.  Portland  See.  Nat.  Hist.,  1863,  p.  117,  pi.  3, 

fig.  17. 
Spirifera  raricosta  Hall,  Pal.  New  York,  IV,  1867,  p.  192,  pi.  27,  figs.  30-34 ; 

pi.  30,  figs.  1-9.— Nicholson,  Pal.  Prov.  Ontario,  1873,  p.  82.— Billings,  Pal. 

Fossils,  II,  1874,  p.  47,  pi.  3A,  fig.  5.— Hall,  Second  Ann.  Rep.  New  York 

State  Geol.,  1883,  pi.  60,  figs.  14-17.— Nettelroth,  Kentucky  Fossil  Shells, 

Mem.  Kentucky  Geol.  Survey,  1889,  p.  128,  pi.  17,  figs.  38-42. 
Loc.  Schoharie,  Caledonia,  etc..  New  York;  Columbus,  Ohio;  Falls  of  OIiId; 

Eureka  district,  Nevada;  Port  Colbome,  Ontario;   Square  Lake,  Maine; 

Grand  Greve,  Gasp^. 
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Deltbyris  ragatina  OoDrad=D.  sulcata. 

])eltliyTiB(?)  rugiooita  (Hall).  Arisaig  (Sil.). 

Spirifera  rugsecosta  Hall,  Canadian  Nat.  Geol.,  V,  1860,  p.  145. — Dawson,  Acadian 

Qeol.,  3d  ed.,  1878,  p.  596. 
Loc,  Arisaig,  Nova  Sootia. 

Belthyiifl  BcolptiliB  Hall.  Hamilton  (Dev.). 

DelthyriB  soulptllis  Hall,  Geol.  New  York;  Rep.  Foarth  Dist.,  1843,  p.  202. 
Spirifera  scnlptilisf  Billings,  Canadian  Jonr.,  YI,  1861,  p.  262,  fig.  79. 
Spirifera  scnlptilis  Billings,  Geol.  Canada,  1863,  p.  386,  fig.  423.— Hall,  Pal.  New 

York,  IV,  1867,  p.  221,  pi.  35,  figs.  10-14. —Nettelroth,  Ken  tacky  Fossil  Shells, 

Mem.  Kentucky  Geol.  Survey,  1889,  p.  132,  pi.  31,  fig.  13. 
Spirifer  soolptilis  Hall  and  Clarke,  Pal.  New  York,  YllI,  Pt.  II,  1895,  pi.  37, 

fig.  8. 
Loc,  Ludlowville,  York,  etc..  New  York;  Monroe  Coanty,  Pennsylvania;  Bosan- 

quet,  Ontario;  Falls  of  Ohio. 

Deltbyris  sinnatus  Hall=:Bilobite8  bilobus. 
Delthyris  staminea  Hall = Spirifer  crispus. 

DelthyriB  sulcata  Hisinger.  Niairara  (Sil.)* 

Delthyris  snlcata  Hisinger,  Petref.  Suecica,  1837,  p.  73,  pi.  21,  fig.  8. 

Delthyris  mgatina  Conrad,  Jonr.  Acad.  Nat.  Sci.  Philadelphia,  Y III,  1842,  p.  281. 

Delthyris  decemplicatus  Hall,  Geol.  New  York ;  Rep.  Fourth  Dist.,  1843,  p.  106, 
fig.  4. 

Spirifer  snlcatus  Hall,  American  Jour.  Sci.,  XX,  1849,  p.  228;— Pal.  New  York, 
II,  1852,  p.  261,  pi.  54,  fig.  2.— Billings,  Canadian  Nat  Oeol.,  1, 1856,  p.  137, 
pi.  2,  fig.  7.— Hall,  Second  Ann.  Rep.  New  York  State  Oeol.,  1883,  pi.  60, 
figs.  1-4.— Hall  and  Clarkd,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  35,  figs.  1-4. 

Loc.  Europe;  Lockport,  Rochester,  etc..  New  York;  Hamilton,  Ontario. 

Ob$.  Davidson  regards  this  species  as  synonymous  with  D.  elevata  Dalman,  1828. 

Delthyris  andulatus  Yanuxem=D.  raricosta. 
Delthyris  varica  Conrad =Bilobites  varicus. 
Delthyris  ziczac  Hall=D.  consobrina. 

DERBTA  Waagen.  Genotype  Derbya  regalaris  Waagen. 

Derhyia  Waagen,  PalsBontologica  Indica,  Ser.  XIII,  1, 1884,  pp.  576,  591. 
Derbya  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  261 ;— Eleventh 
Ann.  Rep.  New  York  State  Geologist,  1894,  p.  286. 

Derbya  affinis  Hall  and  Clarke.  Upper  Garboniferoas. 

Derbya  affinis  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  I,  1892,  p.  349,  pi.  IIB, 

figs.  4,  5. 
Loc.  Near  Kansas  City,  Missouri. 

Derbya  bennetti  Hall  and  Glarke.  Upper  Garboniferous. 

Derbya  bennetti  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  263,348, 

pi.  11  A,  figs.  34-39. 
Loc.  Near  Kansas  City,  Missouri. 

Derbya  biloba  Hall.  Upper  Garboniferoas. 

Streptorhynchus  biloba  Hall,  Second  Ann.  Rep.  New  York  State  Geol.,  1883,  pi. 

41,  figs.  4,  5. 
Derbya  biloba  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  350,  pi.  11, 

figs.  4,  5. 
Loc.  Winterset,  Iowa. 
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Derbya  broadheadi  Hall  aud  Clarke.  Upper  Carbon iieroas. 

Derbya  broadheadi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  263, 

347,  pi.  11  A,  tigs.  23,24. 
Loc.  Near  KanaaH  City,  Missoari. 

Derbya  oorreanos  (Derby).  Upper  Carboniferous. 

Streptorhynchns  correanus  Derby,  Bnll.  Cornell  Univ.,  I,  1874,  p.  32,  pi.  6,  tig. 

11;  pi.  7,  figs.  1-4,  8,  10,  11-14,  IT.^Hall,  Second  Ann.  Rep.  New  York  State 

Geol.,  1883,  pi.  41,  figs.  18-22. 
Derbya  correanus  Waagen,  Palasontologica  Indica,  Ser.  XIII,  I,  1884,  p.  592. 
Derbya  correana  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  262,  pi. 

11,  tigs.  18-22;  pi.  20,  figs.  10,  11. 
Iak.  Itaitaba,  Brazil. 

Derbya(?)  costatula  Hall  and  Clarke.  Kaskaskia  (L.  Carb.). 

Derbya r  costatnla  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  346,  pi. 

IIB,  figs.  16,  17. 
Loc,  Crittenden  Coauty,  Kentucky. 

Derbya  onuua  (Meek  and  Hayden).  Upper  Carbonilerous. 

Orthis  arochnoides  Roemer  (nou  Phillips),  Kreidebildnng  Texas,  1852,  p.  89,  pi. 

11,  tig.  9.— Hall,  Mexican  Bound.  Survey,  1857,  pi.  20,  fig.  3. 
Orthisina  crassa  Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1858, 

p.  261. 
Orthis   lasallensis   McChesney,  Descriptions  New  Pal.  Fossils,  1860,  p.  32; — 

Ibidem,  1865,  pi.  1,  fig.  6. 
Orthis  richmonda  McChesney,  Descriptions  New  Pal.  Foss.,  1860,  p.  32; — Ibidem, 

1865,  pi.  1,  tig.  5. 
Hemipronites  crassus  Meek  and   Hayden,  Pal.  Upper  Missouri,  Smithsonian 

Cont.  Knowl.,  XIV,  172,  1864,  p.  26,  pi.  1,  tig.  7.— Meek,  Final  Rep.  U.  S. 

Geol.  Survey  Nebraska,  1872,  p.  174,  pi.  5,  tig.  10;  pi.  8,  fig.  1. — Meek  and 

Worthen,  Geol.  Survey  Illinois,  V,  1873,  p.  570,  pi.  25,  fig.  12.— Herrick, 

BuH.  Deuison  Univ.,  II,  1887,  p.  50,  pi.  2,  fig.  19. 
Orthis  crenistri.i  Geiuitz  (non  Phillips),  Carbon  u.  Dyas  in  Nebraska,  1866,  p.  46, 

pi.  3,  figs.  20,  21. 
Hemipronites  lasallensis  McChesney,  Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  28, 

pi.  1,  fig.  6. 
Hemipronites  richmonda  McChesney,  Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  28, 

pi.  1;  fig.  5. 
Hemipronites  crenistria  White,  Wheeler's  £xpl.  Survey  west  100  Merid.,  IV, 

187.",  p.  124,  pi.  10,  fig.  9. 
Streptorhynchus  richmondi  Hall,  Second  Ann.  Rep.  New  York  State  Geol.,  1883, 

pi.  40,  figs.  10,  11. 
Hemipronites  crassa  White,  Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  129, 

pi.  26,  tigs.  4-11. 
Derby ia  crassa  Waageu,  Pal»*outologica  Indica,  Ser.  XIII,  I,  1884,  p.  592. — Hall 

and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  262,  pi.  10,  tigs.  10,  11;  pi. 

IIA,  figs.  28-33;  pi.  IIB,  tigs.  23, 21 ;  pi.  20,  tigs.  12,  13.— Smith,  Proc.  Ameri- 
can Phil.  Soc,  XXXV,  1897,  p.  28  (extract). 
Streptorhynchus  crenistria  Keyes,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1888,  p. 

229;— Geol.  Survey  Missouri,  V,  1895,  p.  67,  pi.  38.  tig.  8. 
Streptorhynchus  crassum  Miller,  N.  American  Geol.  Pal.,  1889,  p.  378. 
fStreptorhynchus  crassum  Whittield,  Annals  New  York  Acad.  Sci.,  V,  1891,  p. 

580,  pi.  13,  figs.  11,  12;— Geol.  Ohio,  VII,  1893,  p.  468,  pi.  9,  figs.  11,  12. 
Loc.  Leavenworth, Kansas;  Nebraska  City ,  Nebraska ;  Illinois;  Missouri:  Town; 

Ohio;  Arkansas;  Utah;  Nevada;  northern  New  Mexico;  San  Saba  Valley, 

Texas. 
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Derbya  oymbnla  Hall  and  Clarke.  Upper  Carboniferous 

Derbya  cymbula  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  348,  pi 

lifi,  ligs.  2,  3. 
Loc.  Near  Kansas  City,  Missonri. 

Derbya  kaskaskiaensis  (McCbesuey).  Easkaskia  (L.  Carb.) 

Orthis  kaskaskiensis  McCIiesney,  Descriptions  New  Pal.  Fobs.,  1860,  p.  31. 
Derbya  kaskaskiensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi 

IIB,  fiff.  6. 
Loc,  Kaskaskia,  Chester,  and  Crittenden,  Illinois. 

Derb3ra  keokak  Hall.  Ejiobstone-Keokak  (L.  Carb.) 

Ortbis  crenistria  YandoU  and  Shnmard,  Cout.  Geol.  Kentucky,  1847,  pp.  19,  21. 
Ortbis  keoknk  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  640,  pi.  19,  tig.  5.- 

Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  63. 
StreptorhynchuH  keokuk  Hall,  Second  Ann.  Kep.  New  York  State  Geol.,  1883,  pi. 

41,  figs.  1-3. 
Streptorhynchus  crenistria  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  279, 

pi.  18,  fig.  14. 
Derbya  keokuk  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  262,  pi.  11, 

tigs.  1-3. 
Loc.  Keokuk,  Iowa;  Warsaw  and  Nauyoo,  Illinois;  New  Providence,  Indiana; 

Clark  County,  Missouri ;  Nevada. 

Derbya  pratteni  (McChesuey).  Upper  Carboniferous. 

Ortbis  pratteni  McCbesuuy,  Descriptions  New  Pal.  Foss.,  1860,  p.  33. 
Loo*  Cbarbouier,  Missouri. 

Derb3ra  robusta  (Hall).  Upper  Carboniferous. 

Ortbis  nmbraculum?  Owen  (uon  Scblotb.),  Geol.  Survey  Wisconsin,  lown,  Min- 

jiesota,  1852,  pi.  5,  tig.  11  (see  specimens  in  U.  S.  Nat.  Mus.,  Cat.  Invert. 

Foss.,  17945). 
Ortbis  robusta  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  743,  pi.  28,  fig.  5. 
Streptorhyncbus  robusta  Hall,  Second  Ann.  Rep.  New  York  State  Geol.,  1883, 

pi.  40,  tigs.  12-17. 
Derbyia  robusta  Waagen,  PaUcontologica  ludica,  Sur.  XIII,  1, 1884,  p.  592. — Hall 

and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  262,  pi.  10,  figs.  12-17;  pi. 

UB,  figs.  7,  8. 
Loc.  St.  Clair  County,  Illinois. 

Derbya  mginosa  Hall  and  Clarke.  Keoknk  (L.  Carb.). 

Derbya  ruginosa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  346,  pL 

llA,  figs.  25-27. 
Zoo.  New  Providence,  Indiana. 

Dicellomus  Hall=Obolella. 
Dicellomus  erassa  Hall=Obolella  crassa. 
Dicellomus  polita  Hall=Obolella  polita. 
Dicoelosia  King=Bilobite8. 
DicraniscuB  Meek=Triplecia. 
Dicraniscu8  ortoni  Meek=Triplecia  ortoni. 

DICTYOKELLA  Hall.  Genotype  Rhynchonellaf  reticulata  Hall. 

Dictyonella  Hall,  Twentietb  Rep.  Now  York  State  Cab.  Nat.  Hist.,  1867,  p.  274. 

Eicbwaldia  Hall,  Ibidem,  1867,  pp.  274-277,  witb  figs.— Dall,  American  Jour. 
Conch.,  VI,  1870,  p.  98.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 
p.  307 ;— Thirteenth  Ann.  Rep.  New  York  State  Geologist,  1895,  p.  903. 
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Dictyonella  anticostienBis  (Billings).  Anticosti  (Sil.). 

Eichwaldia  anticostiensis  BilliogB,  Catalogae  Sil.  Fosb.  Anticosti,  1866,  p.  10. 
Loc,  Anticosti. 

Dictyonella  ooncinna  Hall.  ^Niagara  (Sil.). 

Eichwaldia  conciuna  Hall,  Twentieth  Rep.  New  York  State  Cab.  Nat.  Hiat.,  1867, 

p.  278.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  II,  1895,  pi.  83,  fig.  5. 
Loc.  Perry  and  Decatur  coanties,  Tennessee. 

Sietyonella  corallifera  Hall.  Niagara  (Sil.). 

Atrypa  corallifera  Hall,  Pal.  New  York,  II,  1852,  p.  281,  pi.  58,  fig.  5. 
Eichwaldia  corallifera  Hall,  Twentieth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1867,  p.  278. 
Loc.  Lockport  and  Rochester,  New  York. 

Dictyonella  gibbosa  Hall.  Niagara  (Sil.). 

Eichwaldia  gibbosa  Hall,  Twentieth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1867, 
p.  278.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  83,  figs.  6,  7. 
Loc.  Perry  and  Decatur  counties,  Tennessee. 

Dictyonella  retioolata  Hall.  Niagara  (Sil.). 

Rhynchonellaf  reticulata  Hall,  Trans.  Albany  Institute,  IV,  1863,  p.  217. 

Eichwaldia  reticulata  Hall,  Twentieth  Rep.  New  York  State  Cab.  Nat.  Hist., 
1867,  pp.  275-277,  figs.  1-7 ;— Twenty-eighth  Rep.  Ibidem,  1879,  p.  169,  pi.  26, 
figs.  50-54 ;— Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  312.pl.  26,  figs. 
50-54. — Foerste,  Bull.  Denison  Univ.,  I,  1885,  p.  91,  pi.  13,  fig.  4. — Beecher 
and  Clarke,  Mem.  New  York  State  Mus.,  1, 1889,  p.  31,  pi.  3,  figs.  11  -13.— Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  308,  figs.  229-235 ;  pi.  83,  figs. 
8-13.— Foerste,  Geol.  Ohio,  VII,  1895,  p.  594,  pi.  25,  fig.  4. 

Loc.  Waldron,  Indiana;  Dayton,  Ohio;  Wisconsin. 

DIELASMA  King.  Genotype  Terebratnlites  eiongatas  Scblotheini. 

Epithyris  King  (non  Phillips),  Mon.  Permian  Foss.,  Pal.  Soc,  1850,  p.  46. — Dall, 

American  Jour.  Conch.,  VI,  1870,  p.  103. 
Dielasma  King,  Proc.  Dublin  Univ.  Zool.  Hot.  Assoc,  I,  1859,  p.  260. — Beecher. 

and   Schuchert,  Biol.  Soc.  Washington,  VIII,  1893,  pp.  71-82.— Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  293 ;— Thirteenth  Ann.  Rep.  New 

York  State  Geologist,  1895,  p.  863. 

Bielasma  bovidens  (Morton).  Upper  Carboniferous. 

Terebratula  bovidens  Morton,  American  Jour.  Sci.,  XXIX,  1836,  p.  150,  pi.  2,  fig. 

4.— Meek,  Final  Rep.  U.  S.  Geol.  Survey,  Nebraska,  1872,  p.  187,  pi.  1,  fig. 7; 

pi.  2,  fig.  4.— Meek  and  Worthen,  Geol.  Survey  Illinois,  V,  1873,  p.  572,  pi.  25, 

fig.  15.— White,  Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  137,  pi.  32,  figs. 

17-19.— Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  105. 
Terebratula  bovidens?  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  711. — McChes- 

ney,  Trans.  Chicago  Acad.  Sci.,  I,  1869,  p.  37,  pi.  1,  fig.  2. 
Terebratula  millipunctata  Hall,  Expl.  Surveys  R.  R.  Route  MiHs.  River,  Pacific 

Ocean,  III,  1856,  p.  101,  pi.  2,  figs.  1,  2;— Trans.  Albany  Institute,  IV,  1858, 

p.  35. — Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1859,  p.  26. — 

White  and  St.  John,  Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  119. 
Terebratula  elongata  Shumard  (nou  Scblotheini),  Trane.  St.  Louis  Acad.  Sci.,  I,* 

1859,  p.  392. 
Terebratula  geniculosa  McChesney,  Descriptions  New  Pal.  Foss.,  1861,  p.  82; — 

Ibidem,  1865,  pi.  1,  fig.  2. 
Dielasma  f  bovidens  White,  Wheeler's  Expl.  Survey  west  100  Merid.,  Prel.  Rep., 

1874,  p.  21. 
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Dielasma  bovidens  (Morton) — Continued. 

Terebratttla  (Dielasma)  bovidens  White^  Ibidem,  Final  Rep.,  IV,  1875,  p.  144, 
pi.  11,  fig.  10. 

Terebratula  hastata  Walcott  (non  Sowerby),  Mon.  U.  S.  Geol.  Survey,  VIII, 
1884,  p.  224.— Smitb,  Proc.  American  Phil.  Soc,  XXXV,  1897,  p.  30. 

Dielasma  bovidens  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  295, 
296,  fig.  213;  pi.  81,  figs.  29-35. 

i/oo.  Putnam  Hill,  Ohio ;  Indiana;  Illinois;  Missouri;  Iowa;  Nebraska;  Arkan- 
sas; New  Mexico;  Eureka  district,  Nevada;  Guadalape  Mountains,  Texas. 

Dielasma  burlingtonense  White.  Kinderhook  (L.  Garb.). 

Terebratula  burlingtonensa  White,  Jour.   Boston  Soc.  Nat.  Hist.,  VII,  1860, 

p.  228. 
Terebratula  (Dielasma)  burlingtonensis  White,  W^heeler's  Expl.  Survey  west 

100  Merid.,  IV,  1875,  p.  93. 
Dielasma  burlingtonensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

296,  pi.  81,  figs.  9-11. 
Loc,  Burlington,  Iowa;  Mountain  Spring,  Nevada. 

Dielasma  calvini  (Hall  and  Whitfield).  Ghemang  (Dev.). 

Crpytonella  eudora  Hall  and  Whitfield  (non  Hall,  1867),  Twenty-third  Rep.  New 

.    York  State  Cab.  Nat.  Hist.,  1873,  p.  225. 
Cryptonella  calvini  Hall  and  Whitfield,  Ibidem,  1873,  p.  239. 
fCryptonella  calvini  W^hiteaves,  Cout.  Canadian  Pal.,  I,  1891,  p.  235. 
Dielasma  calvini  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  296,  pi. 

80,  figs.  20-22. 

Loo,  Hackberry  Grove,  Iowa ;  Mackenzie  and  Peace  rivers,  Canada. 

Dielasma  formosom  Hall.  Warsaw  (L.  Garb.). 

Terebratula  formosa  Hall,  Trans.  Albany  Institute,  IV,  1858,  p.  7.— Whitfield, 
Bull.  American  Mns.  Nat.  Hist.,  I,  1882,  p.  55,  pi.  6,  figs.  59-64.— White, 
Eleventh  Rep.  State  Oeol.  Indiana,  1882,  p.  361,  pi.  39,  figs.  6-8.— Hall, 
Twelfth  Rep.  Ibidem,  1883,  p.  337,  pi.  29,  figs.  59-64. 

Dielasma  formosa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  296,  pi. 

81,  figs.  12-26. 

Zoo.  Bloomington  and  Spergen  Hill,  Indiana;  Alton  and  Warsaw,  Illinois ;  Cald- 
well County,  Kentucky. 

Dielasma  gorbyi  (Miller).  Keokuk  (L.  Garb.). 

Terebratula  gorbyi  Miller,  Seventeenth  Rep.  State  Geol.  Indiana,  1891,  p.  77, 

pi.  13,  figs.  3,  4. 
Loc.  £d wards ville  and  Crawfordsville,  Indiana. 

Dielasma  hoohstetteri  (Toala),  Upper  Garboniferous. 

Terebratula  hochstetteri  Toula,  Sitzb.  der  k.  k.  Akad.  der  Wissensch.  zu  Wien, 

LIX,  1869,  p.  1,  pi.  1,  fig.  1.— Derby,  Bull.  Cornell  Univ.,  1, 1874,  p.  63. 
Loc,  Near  Cochabamba,  Bolivia. 
OhB,  Probably  synonymous  with  D.  bovidens  (Morton). 

Dielasma  itaitnbaense  (Derby).  Upper  Garboniferous. 

Terebratula  itaitubcnsis  Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  1,  pi.  2,  figs.  1,3, 

8,  16;  pi.  3,  fig.  24;  pi.  6,  fig.  15. 
Dielasma  itaitubeusis  Waagen,   PaUeontologica  Indica,  Ser.  XIII,  I,  1882,  p. 

348.— de  Kouinck,  Annales  du  Musde  Royal  d'Histoire  Naturelle  de  Belgique, 

XIV,  1887,  p.  26,  pi.  5,  figs.  1-10,  45,  50. 
Loc.  Beach  at  Itaituba,  Brazil;  Belgium. 
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Dielasina  obovatam  Hali  and  Clarke.  flipper  Carboniferous. 

Dielasma  obovata  Hall  and  Clarke,  Pal.  New  York.  VIII,  Pt.  II,  1895,  pi.  81, 

figs.  38-40. 
Loc,  Kentucky.  • 

Dielasma  ocddentale  (Miller).  Chouteaa  (L.  Carb.). 

Terebratula  occidentalis  Miller,  Eighteenth  Add.  Rep.  Geol.  Survey  Indiana, 

1894,  p.  313,  pi.  9,  figs.  10-13. 
Loc.  Scdalia,  Missouri. 

])ielasiaa(?)  rowleyi  (Worthen).  Burlington  (L.  Carb.). 

Terebratnla  rowleyi  Worthen,  Bull.  Illinois  State  Mus.  Nat.  Hist.,  2, 1884,  p.  23;— 
Geol.  Survey  Illinois,  VIII,  1890,  p.  102,  pi.  11,  fig.  6.— Keyes,  Geol.  Survey 
Missouri,  V,  1895,  p.  105,  pi.  40,  fig.  15. 

Dielasma  rowleyi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  296, 
pi.  81,  figs.  27,  28. 

Loc,  Pike  County,  Missouri. 

Dielaima  saoculos  (Martin).  Upper  Carboniferous. 

Conchyliolithus   auomitos  sacculns   Martin,  Petref.  Derbesiaun,  180t«,  tab.  46, 

figs.  1,  2. 
Terebratnla  sacculns  Dawson,  Acadian  Geol.,  1855,  p.  219,  fig.  27. — Davidson, 

Quart.  Jour.  Geol.  Soc.  London,  XIX,  1863,  p.  169,  pi.  9,  tigs.  1-3. — Dawson, 

Aca<lian  Geol.,  3d  ed.,  1878,  p.  289,  fig.  87. 
Loc.  Europe;  Windsor,  Nova  Sboti a. 

Dielasma  shumardianam  (Miller).  Kaskaskia  (L.  Carb.). 

Terebratnla  arcuata  Swallow  (non  Roemer,  1840),  Trans.  Sf.  Louis  Acad.  Sri.,  II, 
1863,  p.  83.— Meek,  Sixth  Ann.  Rep.  I  J.  S.  Geol.  Survey  Terr.,  1872,  p.  470. 

Terebratnla  shumardana  Miller,  American  Pal.  Foss.,  2d  ed.,  1883,  p.  299. 

Loc,  St.  Genevieve  County,  Missouri;  Chester,  Illinois;  near  Virginia  City, 
Montana. 

Obs,  Regarded  by  Meek  and  White  as  probably  synonymous  with  D.  bovidens 
(Morton). 

Dielasma  torgidnm  (Hall).  Warsaw  and  St.  Louis  (L.  Carb.). 

Terebratnla  turgida  Hall,  Trans.  Albany  Institute,  IV,  1858,  p.  6.— Whitfield, 
Bull.  American  Mus.  Nat.  Hist.,  I,  1882,  p.  54,  pi.  6,  figs.  53-58.— Hall,  Twelfth 
Rep.  State  Geol.  Indiana,  1883,  p.  336,  pi.  29,  figs.  53-58.— Whitfiuld,  Annals 
New  York  Acad.  Sci.,  V,  1891,  p.  586,  pi.  13,  figs.  21, 22;— Geol.  Ohio,  VII,  1895. 
p.  473,  pi.  9,  figs.  21,  22. 

Dielasma  turgida  Beecher  and  Scbuohert,  Proc.  Biol.  Soc.  Washington,  VIII, 
1893,  p.  73,  pi.  10,  fig8.  1-6.— Hall  and  Clarke,  Pal.  New  Y'ork,  VIII,  Pt.  II, 
1893,  p.  296,  pi.  81,  figs.  1-8. 

Loc,  Bloomington  and  Spergen  Hill,  Indiana;  Crittenden  County,  Kentucky; 
Maxville  and  Newtonville,  Ohio;  Alton  and  Warsaw,  Illinois;  Pella,  Iowa; 
Boon vi He,  Missouri. 

DIQHOMIA  Hall.  Genotype  Lingula  alveata  Hall. 

Dignomia  Hall,  Notes  on  some  New  or  Imperfectly  Known  Forms  among  the 
Brach.,  1872,  p.  2,  pi.  13,  fig.  3;— Twenty-third  Rep.  New  York  State  Cab. 
Nat.  Hist.,  1873,  p.  245,  pi.  13,  fig.  3.— Hall  and  Clarke,  Pal.  New  York,  VIII, 
Pt.  I,  1892,  pp.  14,  163;— Eleventh  Ann.  Rep.  New  York  State  GeologiHt,  1894, 
p.  230. 

IHgnomia  alveata  Hall.  Hamilton  (Dev.). 

Lingula  alveata  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p. 
23;— Pal.  New  York,  IV,  1867,  p.  12,  pi.  2,  tigs.  14, 15. 
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Dignomia  alveata  Hall — Continued. 

Dignomia  alveataHall,  Notes  on  some  New  or  Imperfectly  Known  Forms  among 
the  Brach.,  1872,  p.  2,  pi.  13,  fig.  3 ;— Twenty-third  Rep.  New  York  State 
Cab.  Nat.  Hist.,  1873,  pi.  13,  fig.  5.— Hall  and  Clarke.  Pal.  New  York,  VIII, 
Pt.  I,  1892,  p.  14,  pi.  1,  tigs.  24, 25.— Clarke,  Thirteenth  Ann.  Rep.  New  York 
State  Geologist,  1895,  p.  187,  pi.  4,  fig.  1. 

Lo\  Canandaigna  Lake,  etc..  New  York. 

DDTOBOLUS  Hall.  Genotype  Obolas  conradi  Hall. 

Diiiobolas  Hall,  Notes  on  some  New  or  Imperfectly  Known  Forms  among  the 
Brach.,  (March)  1871,  p.  4;— Ibidem,  1872,  p.  4 ;— Twenty-third  Rep. 
New  York  State  Cab.  Nat.  Hist.,  1873,  p.  247.— Hall  and  Whitfield,  Pal. 
Ohio,  II,  1873,  p.  130.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 
pp.  36, 46, 164 ;— Eleventh  Ann.  Rep.. New  York  State  Geologist,  1894,  p.  237. 

Obolellina  Billings,  Canadian  Nat.  Geol.,  YI  (December)  1871,  p.  222; — Ibidem, 
.  VI,  1872,  p.  326,  figs.  1,2;— American  Jour.  Sci.,  3d  ser..  Ill,  1872,  p.  270. 

Qonradia  Hall  (non  Adams),  Twenty-third  Rep.  New  York  State  Cab.  Nat.  Hist , 

1873,  p.  250. — Davidson  and  King,  Quart.  Jour.  Geol.  Soc.  London,  XXX, 

1874,  p.  159. 

Dinobolns  canadaensis  (Billings).  Black  Biver  and  Trentoh  (Ord.). 

Obolus  canadensis  Billings,  Canadian  Nat.  Geol.,  Ill,  1858,  p.  441,  lig.  20-23  (non 
fig.  19  =  D.  magnificus) ; — Geol.  Survey  Canada;  Rep.  Prog,  for  1857, 1858,  p. 
189,  figs.  20-23  (non  tig.  19) ;— Geol.  Ca^a,  1863,  p.  142,  figs.  75. 

Obolellina  canadensis  Billings,  Canadian  Nat.  Geol.,  VI,  1871,  p.  222; — Ibidem, 

1872,  p.  326,  fig.  15;  fig.  6,  p.  329. 

Dinobolus  canadensis  Davidson  and  King,  Quart.  Jour.  Geol.  Soo.  Liondon,  XXX, 

1874,  p.  162,  pi.  19,  fig.  7. 
Loc.  Pauquette  Rapids,  etc.,  Canada. 

Dinobolos  conradi  Hall.  Niagara  (Sil.). 

Obolus  conradi  Hall,  Twentieth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1868,  p. 

368,  pi.  13,  figs.  1,  2. 
Obolus  (Trimerella?)  conradi  Meek  and  Worthen,  Geol.  Survey  Illinois,  III,  1868, 

p.  351,  pi.  5,  fig.  7. 
Trimerella  conradi  Dal],  American  Jonr.  Conch.,  VII,  1871,  p.  83. 
Dinobolus  conradi  Hull,  Twenty-third  Rep.  New  York  State  Cab.  Nat.  Hist., 

1873,  p.  247  (also  extracts  1871,  1872).— Davidson  and  King.  Quart.  Jonr. 
Geol.  Soc.  London,  XXX,  1874,  p.  160,  pi.  18,  figs.  1-5.— Hall  and  Whitfield, 
Pal.  Ohio,  II,  1875,  p.  130,  pi.  7,  figs.  3,  4.— Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  I,  1892,  p.  38,  pi.  4B,  figs.  13-24. 

Ia>c.  Port  Byron,  Illinois;  Leclaire,  Iowa;  Racine  and  Grafton,  Wisconsin; 
Crawford,  Ohio;  England;  Gotland. 

Dinobolus  mag^niflons  (Billings).  Black  Eiver-Trenton  (Ord.). 

Obolus  canadensis  Billings  (partim),  Geol.  Surv.  Canada,  Rep.  Prog,  for  1857, 1858, 
p.  189,  fig.  19  (non  20-23) ;— Canadian  Nat.  Geol.,  Ill,  1858,  p.  441,  fig.  19  (non 
figs.  20-23  =:D.  canadensis). 

Obolellina  magnificus  Billings,  Ibidem,  n.  ser.,  VI,  1872,  p.  329,  fig.  7. 

Dinobolus  magnificus  Davidson  and  King,  Quart.  Jour.  Geol.  Soc.  London,  XXX, 

1874,  p.  164,  pi.  19,  fig.  8.— Nicholson.  Pal.  Prov.  Ontario,  1875,  p.  17,  fig.  6. 
Loc.  Pauquette  Rapids,  etc.,  Canada. 

Dmobolus(?)  parvus  Whitfield.  .         Galena  (Ord.). 

Dinobolus?  parvus  Whitfield,  Geol.   Wisconsin,  IV,  1882,  p.  347,  pi.  27,  figs. 

8-10.— Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  356, 

fig.  27.— Whiteaves,  Pal.  Foss.,  Ill,  Pt.  Ill,  1897,  p.  166. 
Loc,  Whitewater,  Wisconsin ;  Wykoft*,  Minnesota ;  Lake  Winnipeg,  Canada. 
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SINOETHIS  Hall  and  Clarke.        Genotype  Orthis  pectinella  Emmons. 

Dinorthis  Hall  and  Clarke,  Pal.  New  York,  Vlll^^Pt.  1, 1892,  pp.  195,  222.— Win- 
chell  and  Schnchert,  Minnesota  Qeol.  Survey,  III,  1893,  p.  420. 

Plwsiomys  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  196. 

Dinorthis  and  Plu^siomys  Hall  and  Clarke,  Eleventh  Ann.  Rep.  New  York  State 
Geologist,  1894,  p.  266. 

Sinorthifl  deflecta  (Conrad.)  *  Trenton  (Ord.). 

Strophomena  deflecta  Conrad,  Proc.  Acad.  Nat    Sci.  Philadelphia,  I,  1843,  p. 

332.— Hall,  Twelfth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1859,  p.  70. 
Strophomena  recta  Conrad,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  I,  1843,  p.  332. — 

Hall,  Twelfth  Rep.  New  York  State  Cab.  Nat.  Hist.,  ia59,p.  70. 
Leptsena  deflecta  Hall,  Pal.  New  York,  I,  1847,  p.  113,  pi.  31B,  fig.  5. 
Leptft*na  recta  Hall,  Ibidem,  1847,  p.  113,  pl.31B,  fig.  6. 
Streptorhynchus  rectus  Miller,  American  Pal.  Foss.,  1877,-  p.  134. 
StreptorhyncliUH  deilectnm  Miller,  N.  American  Geol.  and  Pal.,  1889,  p.  378. 
Plsesiomys  deflecta  Hall  and  Cbirke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  197, 222, 

pi.  5 A,  figs.  28-34. 
Plsesiomys  recta  Hall  and  Clarke,  Ibidem,  1892,  pp.  197, 222. 
PI jpsiomys  loricula  Hall  and  Clarke,  Ibidem,  1892,  pp.  197, 341,  pi.  5A,  figs.  31-34. 
Orthis  (Dinorthis)  deflecta  Wincbell  and  Schnchert,  Minnesota  Geol.  Survey, 

III,  1893,  p.  422,  pi.  32,  figs.  24-30. 

Lac,  Mineral  Point,  Beloit,  Janesville,  Wisconsin ;  Dixon,  Illinois;  Minneapolis, 
St.  Paul,  etc.,  Minnesota;  McGregor,  Iowa;  central  Tennessee;  High- 
bridge,  Kentucky. 

Dinorthis  fontinalis  (White).  Galciferoas  (Ord.)* 

Strophomena  fontinalis  White,  W^beeler's  Expl.  and  Survey  west  100th  Merid., 

IV,  1875,  p.  54,  pi.  3,  fig.  4;— Prelim.  Rep.,  p.  10, 1874. 
Loe,  Fish  Spring,  House  Range,  Utah. 

Ob$.  Related  to  D.  deflecta  (Conrad). 

Dinorthis  iphigenia  (Billings).  Trenton  (Ord.). 

Orthis  iphigenia  Billings,  Pal.  Fossils,  I,  1862,  p.  133,  pi.  110. 

Plaesiomys  iphigenia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  222. 

Loc.  Ottawa,  Canada. 

Dinorthis  meedsi  Winehell  and  Schnchert.  Trenton  (Ord.). 

Orthis  meedsi   WinchoU  and  Schnchert,  American  Geol.,   IX,   April  1,  1892, 

p.  289. 
Orthis  minnesotcnsis  Sardeson,  Bull.  Minnesota  Acad.  Nat.  Sol.,  Ill,  April  9, 

1892,  p.  332,  pi.  5,  figs.  14-17. 
Orthis  (Dinorthis)  meedsi  Winchcll  and  Schnchert,  Minnesota  Geol.  Suryey, 

III,  1893,  p.  427,  pi.  32,  figs.  39-42. 
Loc.  Cannon  Falls,  Kenyon,  Preston,  etc.,  Minnesota;  Decorah  and  McGregor, 

Iowa;  Neenah  and  Oshkosh,  Wisconsin. 

Dinorthis  meedsi  germana  WincheU  and  Schnchert.  Trenton  (Ord.). 

Orthis  meedsi  var.  germana  WincheU  and  Schnchert,  American  Geol.,  IX,  1892, 
p.  290. 

Orthis  (D.)  meedsi  var.  germana  WincheU  and  Schnchert,  Minnesota  Geol.  Sur- 
vey, III,  1893,  p.  428,  pi.  32,  figs.  43-45. 

Loe.  Cannon  Falls,  Kenyon,  and  Fountain,  Minnesota. 

Dinorthis  pectinella  (Emmons).  Trenton  (Ord.). 

Orthis  pectinella  Emmons,  Geol.  New  York;  Rep.  Second  Dist.,  1842,  p.  394,  fig. 
2— Hall,  Pal.  New  York,  I,  1847,  p.  123,  pi.  .S2,  fig.  10.— Billings,  Canadian 
Nat.  Geol.,  I,  1^56,  p.  205,  fig.  5 —Rogers,  Geol.  PenuayWwvifcjU^  ^*\1, 
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DinortMs  pectinella  (Emmons) — Gontinaed. 

1858,  p.  818,  tig.  602.— Jiillings,  Geol.  Canada,  1863,  p.  165,  fi^.  147.— Hall, 
SicoDd  Ann  Rep.  New  York  State  Geol.,  1883,  pi.  34,  tigs. 39, 40. 

Ortbis  x^ectinella  v:ir.  Beiniovalis  Hall,  Pal.  New  York,  I,  1847,  p.  124,  pi.  32,  fig. 
11.— Miller,  N.  American  Geol.  Pal.,  1889,  p.  359. 

OrthiH  cliarlottiv  N.  H.  Winchel],  Kiglith  Rep.  Geol.  Nat.  Hist.  Survey  Minnesota, 

1880,  p.  G7.  • 

Dinorthis  pectinella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  195,  222, 

228,  pi.  5,  tigs.  27-33 
Ortbis  (Dinorthis)  pectinella  Wincbell  nnd  Scbuebert,  Minnesota  Geol.  Survey, 

III,  1893,  p.  424,  pi.  32,  figs.  31-34.— Whi tea ves.  Pal.  Foss.,  Ill,  Pt.  Ill,  1897, 

p. 175. 
Xof.  Middleville, Trenton  Falls,  etc..  New  York;  Pennsylvania;  Mercer  County, 

Kentucky;  Ontario,  Canada;    Decorah,    Iowa;  St.  Paul,  Minneapolis,  and 

Cannon  Falls,  Minnesota;  Lake  Winnipeg,  Canada. 

Dinorthifl  pectinella  sweeneyi  N.  H.  Wiiichell.  Trenton  (Ord.). 

Ortbis  sweeneyi  N.  H.  Wincbell,  Ninth  Rep.  Geol.  Nat.  Hist.  Survey  Minnesota, 

1881,  p.  117. 

Dinorthis  sweeneyi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892.  pp.  196, 

222,  228,  pi.  5,  figs.  34-36. 
Orthis  (Dinorthis)  pectiuelhi  var.  sweeneyi  Wincbell  and  Schucbert,  Minnesota 

Geol.  Survey,  III,  1893.  p.  426,  pi.  32,  tigs.  35-38. 
Loc.  St.  Paul,  Cannon  Falls,  etc.,  Minnesota;  Decorah  and  McGregor,  Iowa. 

Dinorthis  platys  (Billings).  Chazy  (Ord.). 

Ortbis  platys  Hillings,  Canadian   Nat.  Geol.,   IV,  1859,  p.   438,  tig.  l."i;— Geol. 

Canada,  1863,  p.  129,  fig.  54.— Hall  and  Clarke.  Pal.  New  York,  VIII,  Pt.  I, 

1892,  p.  218. 
Loc.  Inland  of  Montreal,  Canada. 

Dinorthis  poroata  (McCoy).  Trenton  and  Lorraine  (Ord.). 

OrtblH  porcata  McCoy,  Silurian  Foss.  of  Ireland,  1846,  p.  32,  pi.  3,  fig.  14.— Bil- 
lings, Pal.  Fossils,  1, 186i,  p.  135,  fig.  Ill ;— Geol.  Canada,  1863,  p.  31^  tig.  319. 

Ortbis  anticostieusio  Shaler,  Fossil  Bracbiopoda  of  tlie  Ohio  Valley,  1887,  p.  19, 
pi.  6. 

Plaesiorays  porcata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  197,  222, 
pi.  5A,  figs.  20,  21. 

Loc.  Ireland;  Ottawa,  Canada;  Anticosti. 

Dinorthis  proavita  Wincbell  and  Sclmcliert.  Lorraine  (Ord.)- 

Ortbis  proavita  Wincbell  and  Schucbert,  American  Geol.,  IX,  April  1, 1892,  p.  290. 
Ortbis  petrsL^  Snrdeson,  Bull.  Minnesota  Acad.  Nat.  Sci.,  Ill,  April  9,  1892,  p.  332, 

pi.  5,  figs.  18-21. 
Ortbi:j  (Dinorthis)  proavita  Wincbell  and  Schucbert,  Minnesota  Geol.  Survey, 

III,   1893,  p.  431,  pi.  32,  figs.  51-57.— f  Whitea ves,  Pal.  Foss.,  Ill,  Pt.  III. 

1897,  p.  176. 
Loc.  Spring  Valley,  Minnesota;  Wilmington,  Illinois;  Lake  Winnipeg,  Canada. 

Dinorthis  retrorsa  (Salter).  Trenton  and  Lorraine  (Ord.). 

Ortbis  retrorsa  Salter,  Mem.  Geol.  Survey  Great  Britain,  II,  1858,  p.  373,  pi.  27, 

tigs.  3,  4.— Billings,  Pal.  Fossils,  I,  1862,  p.  136,  figs.  112,  113.— Meek,  Pal. 

Ohio,  I,  1873,  p.  92,  pi.  11,  tig.  7.— Miller,  Cincinnati  Quart.  .lonr.  Sci.,  II. 

1875,  p.  37. 
Ortbis  carleyi  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1860,  p.  120, 

tig.intext;— S<^cond  Ann.  Rep.  New  York  State  Geol.,  1883,  pi.  34,  tigs.  28,  29. 
Orthis  keuuiootti  McChesney,  New  Pal.  Fossils,  1861,  p.  78. 
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BiiLorthis  retrorsa  (Salter) — Continued. 

PbpBiomys  retrorsa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  197, 

222,  pi.  5 A,  figs.  14-lG. 
Loc.  England;  Oxford,  etc.,  Ohio;  Ottawa,  Canada. 

Dmorthis  sabquadrata  (Hall).  Lorraine  (Ord.). 

OrthiB  snbquadrata  Hall,  Pal.  New  York,  I,  1847,  p.  126,  pi.  32A,  fig.  1;— Geol. 
Wisconsin,  I,  1862,  p.  54,  figs.  1,  2.— Meek,  Pal.  Ohio,  I,  1873,  p.  94,  pi.  9, 
fig.  2. — Miller,  Cincinnati  Quart.  Joiir.  Sci.,  II,  1875,  p.  38. — White,  Second 
Ann.  Rep.  Indiana  Bureau  of  Statistics  and  Geol.,  1880,  p.  484,  pi.  1,  figs. 
3-5;— Tenth  Rep.  Stat«  Geol.  Indiana,  1881,  p.  116,  pi.  1,  figs.  3-5.— Shaler, 
Foss.  Brachiopoda  of  the  Ohio  Valley,  1887,  p.  22,  pi.  7. — Keyes,  Geol.  Sur- 
vey Missouri,  V,  1896,  p.  60. 

f  Orthis  sabquadrata  Billings,  Geol.  Canada,  1863,  p.  165,  fig.  146. 

Phesioinys  sabquadrata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 
194,  196,  222,  pi.  5A,  figs.  17-19. 

Orthis  (Dinorthis)  sabquadrata  Winchell  and  Schnchcrt,  Minnesota  Geol.  Sur- 
vey, III,  1893,  p.  428,  pi.  32,  fign.  4f>-50.— Whiteaves,  Pal.  loss.,  Ill,  Pt.  Ill, 
1897,  p.  176. 

Loc.  Ohio  Valley;  Spring  Valley,  Minnesota;  Wilmington,  Illinois;  Warren  and 
Je£ferson  counties,  Missouri;  Lattners,  Iowa ;  Iron  Ridge,  Wisconsin;  Lake 
Winnipeg,  Canada;  Anticosti. 

Discina  of  authors  (noii  Lamarck ):=^Orbicnloidea. 

Discina  acadica  Hartt^^Parmophorella  a(;adica,  a  gastropod. 

Discina  alleghania  Hall— Orbiculoidea  allegliaiiia. 

Discina  ainpla  Hall -— Orbiculoidea  ampla. 

Discina  capax  White  r^  Orbiculoidea  capax. 

Di.scina  capuliformis  McCheaney^^  Orbiculoidea  capuliformis. 

Discina  circe  Billings  ==:^  Orbiculoidea  lamellosa. 

Discina  clara  Spencer  ^^  Schizotreta  tenuilamellata. 

Discina  concordensis  Sardeson  =^  Scliizotreta  pelopea. 

Discina  connata  Walcott=Lingulodi8cina  connata. 

Di.scina  conradi  Hall = Orbiculoidea  conradi. 

Discina  convexa  Sliumard= Orbiculoidea  convexa. 

Discina  discus  Hall = Orbiculoidea  discus. 

Discina  doria  Hall = Orbiculoidea  doria. 

Discina  elmira  Hall = Orbiculoidea  elmira. 

Discina  forbesi  Nicholson  =  Schizotreta  tenuilamellata. 

Discina  gallalieri  Winchell =Orbiculoidea  gallaheri. 

Discina  grandis  Vanuxem=R(vinerella  grandis. 

Discina  grandis  Hall = Orbiculoidea  ampla. 

Discina  humilis  Hall = Orbiculoidea  humilis. 

tDifdna  inatilia  Hall.  Upper  Cambrian. 

DiHcina  inutilis  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p. 

130,  pi.  6,  fig.  11 ;— Trans.  Albany  Institnti',  V,  1867,  p.  108. 
Loc.  Ma^onianie,  Wisconsin. 
Ohn.  Undeterminable. 

Discina  illinoisensis  Miller  and  Gurley= Orbiculoidea  illinoisensis. 
Discina  jerveusis  Barret=Orbiculoidea  jervisensis. 
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Discina  keokuk  Gnrley=Orbiciiloidea  keoknk. 

Discina  lodensis  Hall=Orbiculoidea  lodiensis. 

Discina  magnifica  Herrick=Orbicalo]dea  inagnifica. 

Discina  manhattensis  Meek  and  HaydensOrbiculoidea  manbattanensis. 

Discina  marginalis  Whitfield =Orbicnloidea  marginalis. 

Discina  media  iIall=Orbiculoidea  lodiensis  media. 

Discina  meekana  Whitfield =Orbicnloidea  missouriensis. 

Discina  microscopica  Shumard=Acrotreta  microscopica. 

Discina  miniita  Hall=Orbicnloidea  minuta. 

Discina  missouriensis  Shamard=Orbicaloidea  missonriensis. 

Discina  niunda  Miller  and  Gnrley=Orbicaloidea  mnnda. 

Discina  neglecta  Hall=Orbicaloidea  neglecta. 

Discina  newberryi  Hall=Lingnlodisc]ua  newberryi. 

Discina  nitida  Meek  and  Worthen=Orbiciiloidea  missouriensis. 

Discina  nitida=:Orbiculoidea  nitida. 

Discina  patellaris  Winchell=Orbicnloidea  patellaris. 

Discina  pelopea  Billings=Schizotreta  pelopea. 

DiBcina(?)  pileolnB  Whiteaves.  Y  Lower  Cretaceous. 

Discina  pileolus  Whiteaves,  Cont.  Canadian  Pal.,  1, 1889,  p.  159,  pi.  21,  fig.  3. 

Loc.  Rink  Rapids  on  Lewis  River,  British  America. 

Ohe.  ''Professor  Hyatt  thinks  that  the  fossils  from  this  locality  are  Jurassic'' 

(Stanton). 

Discina  plenrites  Meek=Lingalodiscina  plenrites. 
Discina  randalli  Hall=Orbicaloidea  randalli. 
Discina  saffordi  Winch  ell =Orbicnloidea  saffordi. 
Discina  sampsoni  Miller=Orbicaloidea  sampsoni. 

Di8oina(?)  Bemipolita  Whiteaves.  Cretaceous. 

Discina  semipolita  Whiteaves,  Mesozoic  Fossils,  I,  Geol.  Survey  Canada,  1884, 

p.  252,  pi.  33,  fig.  9. 
Loo,  Queen  Charlotte  Island. 

Discina  scneca  Hall=Orbicaloidea  senoca. 

Discina  solitaria  Bingaeberg=Schizotreta  teuuilamellata. 

?Di8oina  sublamellosa  IJlrich.  Lorraine  (Ord.). 

Discina  sublamellosa  Ulrich,  Jour.  Cincinnati,  Soc.  Nat.  Hist.,  1, 1878,  p.  97,  pi.  4, 

fig.  ll.—MHler,  K.  American  Oeoi.  Pal.,  1889,  p.  344. 
Loc,  Covington,  Kentucky. 
Ohe,  Probably  not  a  brachiopod. 
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Disc 
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na  subtrigonalis  McChesney=Orbiculoidea  subtrigonalis. 

na  tenuilamellata  var.  subplana  Hall=Orbiculoidea  subplana. 

na  tenuilineata  Meek  and  Hayden=Orbicaloidea  tenuilineata. 

na  tenuistriata  Ulrich =Orbiculoidea  tennistriata. 

na  trigonalis  McChesney=Orbicnloidea  subtrigonalis. 

na  truncata  Hall= Schizobolus  concentricus. 

na  truncata  Emmons=()rbiciiloidea  lamellosa. 

na  tullia  Hall=Orbiculoidea  tullia. 

na  utahensis  Meek=:Orbiculoidea  utahensis. 
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])iMi]ia(?)  ▼aneonYerensii  Whiteaves.  Cretaceous. 

Diacina  vAncouverensis  Whiteavea,  Mesozoic  Fossile,  I,  Geol.  Survey  Canada, 

1879,  p.  177,  pi.  20,  fig.  6. 
Loc,  Admiralty  Island. 

Discina  vanuxemi  HallsOrbicnloidea  vannxemi. 

Discina  varsoviensis  Worthen=Orbicaloidea  varaaviensis. 

Discinella  Hall = Operculum  of  Pteropod. 

DI8CIHI8CA  Dall.  Genotype  Discina  lamellosa  Broderip. 

Discinisca  Dall,  Bull.  Mns.  Comp.  Zoology,  III.  1871,  p.  37. 

Diaeinisca  lugubriB  (Conrad).  Miocene  and  Pliocene. 

Capnlua  liigubriB  Conrad,  Jour.  Aoad.  Nat.  Sci.  Philadelphia,  V II,  1834,  p.  143. 
Orbicala  lugubris  Conrad,  Fossils  Medial  Tertiary  For.  U.  S.,  1845,  p.  75,  pi.  43, 

fig.  2. — Tuomey  and  Holmes,  Foss.  South  Carolina,  1855,  p.  17,  pi.  5,  fig.  1. — 

Dall,  Republication  of  Conrad's  Foss.  Medial  Tert.  For.  U.  S.,  1893,  p.  101, 

pi.  43,  fig.  2. 
Discina  lugubris,  Whitfield,  Mon.  U.  S.  Geol.  Survey,  XXIY,  1894,  p.  23,  pi.  1,  figs. 

1-3. 
Loc,  St.  Marys  County,  Maryland;  Petersburg,  Virginia:  Peedee  River,  South 

Carolina;  Atlantic  City,  Sbiloh,  and  Bridgeton,  New  Jersey. 
Oh9,  Referred  to  Discinisca  on  authority  of  Dr.  W.  H.  Dall. 

Diadniica  moltilineata  (Conrad).  Miocene. 

Orbicula  mnltilineata  Conrad,  Fossils  Medial  Tertiary  For.  U.  S.,  1845,  p.  75,  pi. 
43,  fig.  3. — Tuomey  and  Holmes,  Foss.  South  Carolina,  1855,  p.  18,  pi.  5,  fig.  2. — 
Dall,  Republication  of  Conrad's  Foss.  Medial  Tert.  For.  U.  S.,  1893,  p.  101,  pi. 
43,  fig.  3. 

Loc,  City  Point,  Virginia;  Pedee  River,  South  Carolina. 

Ohs,  Probably  a  less  worn  variety  of  D.  lugubris  (Dall). 

DISCniOPSIS  Matthew.  Genotype  Acrotretaf  gulielmi  Matthew. 

Disciuopsis  (Matthew MS.)  Hall  and  Clarke,  Pal.  New  York,  V III,  Pt.  1, 1892,  pp. 
105,  167;— Eleventh  Ann.  Rep.  New  York  State  Geologist,  1894,  p.  250. 

Discinopsis  g^elnd  Matthew.  Middle  Cambrian. 

Acrotretaf  gulielmi  Matthew,  Trans.  Royal  Soc.  Canada,  1886,  p.  37,  pi.  5,  fig.  14. 
Disciuopsis  gulielmi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  105, 

pi.  3,  figs.  20-24. 
Loc,  Portland,  New  Brunswick. 

EATOHIA  Hall.  Genotype  Atrypa  peculiaris  Conrad. 

Eatonia  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p.  90;~Twelfth 
Rep.  Ibidem,  1859,  p.  35;— Pal.  New  York,  III,  1859,  p.  432.— BiUings,  Proc. 
Portland  Soc.  Nat.  Hist.,  1863,  p.  111.— Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  II,  1893,  p.  205;— Thirteenth  Ann.  Rep.  New  York  State  Geologist, 
1895,  p.  829. 

Eatonia  coolteri  Miller  and  Gurley.  Oriskany  (Dev.). 

Eatonia  coulteri  Miller  and  Gurley,  Bull.  Illinois  State  Mus.  Nat.  Hist.,  3, 1893, 

p.  72,  pi.  7,  figs.  8-11. 
Loc,  Jackson  County,  Illinois. 

Eatonia  eminens  Hall.  Lower  Helderberg  (Dev.). 

Eatonia  eminens  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p.  92; — 
•     Pal.  Now  York,  III,  1859,  p.  242,  pi.  37,  fig.  2.— Hall  and  Clarke,  Pal.  New 

York,  VIII,  Pt.  II,  1893,  p.  206. 
Loc.  Decatur  County,  Tennessee. 


220  SYNOPSIS   OF   AMERICAN   FOSSIL   BRACHIOPODA.         [bull. 87. 

Eatonia  medialis  ( Vannxein).  Lower  Helderberg  (Dev.)- 

Atrypa  medialis  Vanuxem,  Geol.  New  York;  Rep.  Third  Diet.,  1842,  p.  120,  fig.  4. 
Eatonia  medialis  Hall,  Tenth  Rep.  New  York  State  Cah.  Nat.  Hist.,  1857,  p.  90, 

figH.  1-7;— Pal.  New  York,  III,  1859,  p.  241,  pi.  37,  fig.  1. —Billings,  Proc. 

Portland  Soc.  Nat.  Hist.,  1863,  p.  Ill,  pi.  3,  fig.  7.— Hall  and  Clarke,  Pal.  New 

York,  VIII,  Pt.  II,  1893,  p.  206,  pi.  61,  figs.  29-a5. 
Loc.  Schoharie,  Carlisle,  Catskill,  etc.,  New  York;  Square  Lake,  Maine. 

Eatonia  pecnliarifl  (Conrad).       Lower  Helderberg  aud  Oriskany  (Dev.). 

Atrypa  peculiaris  Conrad,  Fifth  Ann.  Kep.  Geol.  Survey  New  York,  1841,  p.  56. — 
Vannxem,  Geol.  New  York;  Rep.  Third  Diet.,  1842,  p.  123,  fig.  3.— Hall, 
Ibidem,  Rep.  Fourth  Dist,  1843,  p.  148,  fig.  3. — Rogers,  Geol.  Pennsylvania, 
II,  Pt.  II,  1858,  p.  825,  fig.  640. 

Atrypa?  nustella  Castelnau,  Essai  Syst.  Sil.  PAm^rique  Septentrionale,  1843,  p. 
39,  pi.  14,  fig.  3. 

Eatonia  peculiaris  Hall,  Twelfth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1859,  p. 
37,  figs.  1-7;— Pal.  New  York,  III,  1859,  p.  244,  pi.  38,  figs.  21-26;  pi.  51,  fig. 
2;  p.  436,  pi.  101,  fig.  2;  pi.  lOlA,  fig.  1;— Fifteenth  Rep.  New  York  State 
Cab.  Nat.  Hist.,  1862,  pi.  11.— Billings,  Geol.  Canada,  1863,  p.  957,  fig.  450.— 
Meek  and  Worthen,  Geol.  Survey  Illinois,  III,  1868,  p.  395,  pi.  8,  fig.  2.— 
Billings,  Pal.  Fossils,  11,  1874,  p.  40,  pi.  3A.  fig.  2.— Hall  and  Clarke,  Pal. 
New  York,  VIII,  Pt.  II,  1893,  p.  206,  pi.  61,  figs.  17-26. 

Eatonia  peculiaris?  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  104. 

Loc.  Schoharie,  etc..  New  York;  Penusylvania;  Cumberland,  Maryland;  Jack- 
son and  Perry  comities,  Missouri;  Gasp<^. 

Eatonia  pnmila  Hall.  Oriskany  (Dev.). 

Eatonia  pumila  Hall,  Pal.  New  York,  III,  1859,  p.  437,  pi.  101,  fig.  1.— Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  206. 
Loc.  Albany  County,  New  York. 

Eatonia  singnil&ris  ( Vanuxem).  Lower  Helderberg  (Dev.). 

Atrypa  singularis  Vanuxem,  Geol.  New  York ;  Rep.  Third  Dist.,  1842,  p.  120,  tig  3. 
Eatonia  singularis  Hall,  Pal.  New  York,  III,  1859,  p.  242,  pi.  38,  figs.  14-20.— 

Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  206,  pi.  61,  figs.  13-16. 
Loc.  Schoharie,  etc..  New  York. 

Eatonia  sinnata  Hall.  Oriskany  (Dev.). 

Eatonia  sinuata  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p.  91  ;— 
Pal.  New  York,  III,  1859,  p.  438,  pi.  lOlA,  figs.  3-6.— Hall  and  Clarke,  Ibidem, 
VIII,  Pt.  II,  1893,  p.  206,  pi.  61,  figs.  36-38. 

Loc.  Cumberland,  Maryland. 

Eatonia(?)  variabilis  Whiteaves.  Hamilton  (Dev.). 

Eatonia  variabilis  Whiteaves,  Cont.  to  Canadian  Pal.,  I,  1891,  p.  233,  pi.  29, 

figs.  6-9. 
Loc.  Hay  River,  Canada. 

Eatonia  whitfieldi  Hall.  Oriskany  (Dev.). 

Eatonia  whitfieldi  Hall,  Pal.  New  York,  III,  1859,  p.  437,  pi.  lOlA,  fig.  2.— Hall 

and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  206,  pi.  61,  figs.  27,  28. 
Loc.  Cumberland,  Maryland. 

EIGHWALDIA  Billings.      Genotype  Eicbwaldia  snbtrigonalis  Billings. 

Eichwaldia  lUllings,  (reol.  Survey  Canada ;  Rep.  Progress  for  1857, 1858,  p.  190;— 
Canadian  Nat.  Geol.,  Ill,  1858,  p.  442. 

Eichwaldia  of  other  authors =Dicty on ella. 
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Eichwaldia  subtrigonaliB  Billings.  Treuton  (Ord.). 

Eichwaldia  sabtrigonalis  Billings,  Geol.  Survey  Canada;  Rep.  Progress  for  1857, 
1858,  p.  192,  fig.  24;— Canadian  Nat.  Geol.,  Ill,  1858,  p.  443,  fig.  24;— Geol. 
Canada,  1863,  p.  142,  fig.  76.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II, 
1893,  p.  310,  figs.  241,  242;  pi.  83,  figs.  1-4. 

Xoc.  Panquette  Rapids,  Canada. 

ELKABIA  Ford.  Genotype  Obolella  desiderata  Billings. 

Billingsia  Ford  (nou  de  Koninck,  1876),  American  Jour.  Sol.,  3d  ser.,  XXXI,  1885, 

p.  466. 
Elkania  Ford,  American  Jour.  Sci.,  3d  ser.,  XXXII,  1886,  p.  325.— Hall  and  Clarke, 

Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  75,  165 ;— Eleventh  Ann.  Rep.  New 

York  State  Geologist,  1894,  p.  211. 

Hlkania  ambigna  ( Walcott).  Pogouip  (base  of  Ord.). 

Obolella f  ambigna  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  67,  pi.  1,  fig.  2. 
Elkania  ambigna  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  78. 
Loe.  Eureka  district,  Nevada. 

Klkania  desiderata  (Billings).  Upper  Cambrian. 

Obolella  desiderata  Billings,  Pal.  Fossils,  I,  1862,  p.  09,  tig.  62  on  p.  68. 
Obolellaf  desiderata  Walcott,  Bull.  U.  S.  Geol.  Survey,  30,  1886,  p.  111. 
Billingsia  desiderata  Ford,  American  Jour.  Sci.,  3d  ser.,  XXXI,  1886,  p.  466, 

figs.  1, 2. 
Elkania  desiderata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  77,  pi. 

3,  figs.  15-19. 

Loc.  Point  Levis,  Canada. 

EHTELETES  Fischer  de  Waldheim.     Genotype  Orthis  lamarcki  Fisch. 

Enteletes  Fischer  de  Waldheim,  Oryct.  Gouv.  Moscou,  1830,  p.  193,  tab.  26,  figs. 

6,  7. — Waagen,  PalsBontologica  Indica,  Ser.  XIII,  I,  1884,  p.  550. — Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  185,  214 ;— Eleventh  Ann.  Rep. 

New  York  State  Geologist,  1894,  p.  272. 
Syntrielasma  Meek  and  Worthen,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p. 

277;— Geol.  Survey  Illinois,  II,  1866,  p.  321,  tig.  36. 

Enteletes  andii  (d'Orbiguy).  Upper  Carboniferous. 

Terebratula  andii  d^Orbigny,  Voyage  dans  TAm^riquo  Mdridionale,  Pal.,  1842, 

p.  45,  pi.  3,  figs.  14, 15. 
Orthis  andii  Salter,  Quart.  Jour.  Geol.   Soc.  London,  XVlI,  1861,  p.  64,  pi.  4, 

fig.  3. 
Syntrielasma  andii  Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  62. 
Rhynchonella  andii  Gabb,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  2d  ser.,  VIII,  1881, 

p.  302. 
Enteletes  andii  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  217. 
Loc.  Yarbichambi  and  Lake  Titicaca,  Bolivia;  Santa  Cm/. 

Enteletes  gandrjri  (d'Orbigny).  Upper  Carboniferous. 

Terebratula   gaudryi  d'Orbigny,  Voyage  dans  PAuK^riquo  Mdridionale,    Pal., 

1842,  p.  45. 
Terebratnla antissiensis  d'Orbigny,  Ibidem,  1842,  pi.  3,  fig.  16  (nou  pi.  2). 
Syntrielasma  gaudryi  Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  62. 
Enteletes  gaudryi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  217. 
Loc,  Yarbichambi,  Bolivia. 

Enteletes  hemiplicata  Hall.  Upper  Carboniferous. 

Spirifer  hemiplicata  Hall,  Stansbury's  Exped.  Great  Salt  Lake,  1852,  p.  409,  pi. 

4,  fig.  3. 
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Bnteletet  hemiplicata  Hall — Continued. 

Rhynchouella  angulata  Geinitz  (non  Linn^),  Carbon  u.  Dyas  Nebraska,  1866,  p. 
37,  pi.  3,  figs.  1-4. 

Syntrielasma  hemiplioata  Meek  and  Worthen,  Geol.  Survey  lilinoiB,  II,  1866,  p. 
323,  6g.36;  p.  324,  fig.  37.~-Meek,  Final  Rep.  U.  S.Geol.  Survey  Nebraska, 
1872,  p.  177,  pi.  6,  fig.  1 ;  pi.  8,  fig.  12.— Meek  and  Worthen.  Geol.  Survey  lUi- 
nois,  V,  1873,  p.  571,  pi.  26,  fig.  20.-»Kay8er,  Richthofens  China,  IV,  1883, 
p.  179,  pi.  24,  figs.  2,  3.— White,  Thirteenth  Rep.  State  Geol.  Indiana,  1884, 
p.  131,  pi.  26,  figs.  15-18.— Keyes,  Geol.  Survey  Missouri,  V,  p.  76,  pi.  39,  ^g.  8. 

Camerophoria  giffordi  Worthen,  Bull.  Illinois  State  Mus.,  1,  1882,  p.  39;— Geol. 
Survey  Illinois,  VII,  1883,  p.  318,  figs.  a^c. 

Enteletes  hemiplicata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.215, 
226,  pi,  7A,  figs.  44-52. 

Lac.  Weston,  Platte  County,  Missouri;  Vandalia  and  Alta,  Illinois;  Steunett, 
Iowa;  Kansas  City,  Missouri;  Nebraska  City,  Nebraska;  Lo  Ping,  China. 

EUMETEIA  Hall. 

Genotype  Eetzia  verneuiliana  Hall=Terebratula  marcyi  Shumard. 

Eumetria  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p.  59.— 
Waagen,  Paleeontologica  Indica,  Ser.  XIII,  1, 1883,  p.  487. — Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  115,  tigs.  104,  105;— Thirteenth  Ann. 
Rep.  New  York  State  Geol.,  1895,  p.  795. 

Eametria(?)  altirostriB  ( White).  Kinderhook  (L.  Garb.). 

Retzia  (Acambonaf )  altirostris  White,  Proc.  Boston  Soc.  Nat.  Hist.,  IX,  1862, 

p.  28. 
Loc.  Burlington,  Iowa. 

Eumetria  marcyi  (Shumard).  St.  Louis  and  Kaskaskia  (L.  Garb.). 

Terebratula  serpentina?  Owen  (non  de  Koninck)|  Geol.  Survey  Wisconsin, 
Iowa,  Minnesota,  1852,  pi.  3A,  fig.  13  (see  specimens  in  U.  S.  Nat.  Mus.,  Cat. 
Invert.  Foss.,  17955). 

Terebratula  marcyi  Shumard,  Marcy's  Rep.  U.  S.  Expl.  Red  River  of  Louisiana, 
1854,  p.  177,  pi.  1,  tig.  4. 

Retzia  verneuiliana  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  657,  pi.  23,  tig. 
1;— Trans.  Albany  Institute,  IV,  1858,  p.  9. 

Retzia  vera  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  704,  pi.  27,  tig.  3. 

Eumetria  vera  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p. 
55,  tigs.  1-3,  and  p.  59. 

Eumetria  verneuiliana  Hall,  Ibidem,  1863,  p.  55,  fig.  2. — Whitfield,  Bull.  Amer- 
ican Mus.  Nat.  Hist.,  1882,  p.  50,  pi.  6,  tigs.  28-30.— Hall,  Twelfth  Rep.  State 
Geol.  Indiana,  1883,  p.  335,  pi.  29,  tigs.  28-30. 

Retzia  radialis  Walcott  (non  Phillips),  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p. 
220,  pi.  7,  tigs.  5,  5a  (5b f). 

Retzia  marcyi  Miller,  N.  American  Geol.  Pal.,  1889,  p.  366. 

Eumetria  verneuiliana  and  vera  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  11, 
1893,  p.  117,  tigs.  104,  105,  pi.  50,  tigs.  13-26,  34,  37;  pi.  83,  figs.  26,  27. 

Loc.  Washington  and  Crawford  counties,  Arkansas;  Floyd  County  and  else- 
where in  Indiana;  Alton,  Illinois;  Greene  County,  Missouri;  Iowa;  Cum* 
berland  Mountain,  Tennessee. 

Ohs.  Hall  and  Clarke  (1893),  in  treating  of  the  American  species  of  Eumetria  (E. 
vera  and  var.  costata,  and  E.  verneuiliana),  say  they  ''are,  perhaps,  all  repre- 
sentatives of  the  same  species. '^  The  writer  regards  them  as  one  species, 
varying  in  different  localities  in  size  and  number  of  striations.  Owen  was 
the  tirst  to  observe  this  form  and  identitied  it  provisionally  with  T.  serpen- 
tina de  Koninck.  Shumard,  however,  believed  it  to  be  distinct  from  that 
species,  and  gave  the  name  T.  marcyi  four  years  prior  to  that  of  Hall. 
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marcyi  cottata  Hall.  Kaskaskia  (L.  Garb.). 

Retzia  vera  rar.  costata  Hall,  Geol.  Surrey  Iowa,  I,  Pt.  II,  1858,  p.  704,  pi.  27, 

fig.  3. 
Eumetria  vera  var.  costata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895, 

pi.  51,  figs.  27-33. 
Loc,  Chester,  IllinoiB ;  Crittenden  County,  Kentucky. 

Eunxetria  vera  Hall  =  E.  marcyi. 
Eumetria  verneuiliana  Hall  =  E.  marcyi. 

Emnetria  wooiteri  (White).  Y  Upper  Carboniferous. 

Retzia  woosteri  White,  Bull.  U.  S.  Geol.  Survey  Terr.,  V,  1879,  p.  215  j—Twelfth 

Ann.  Rep.  U.  S.  Geol.  Survey  Terr.,  1883,  p.  134,  pi.  34,  fig.  8. 
Loc,  Near  Greeley,  Colorado. 
Oh9.  Closely  related  with  £.  marcyi  of  the  Lower  Carboniferous. 

ETJHSLLA  Hall  and  Clarke.         Genotype  Terebratula  sallivanti  Hall. 

Eunella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  290;^Thirt«enth 
Ann.  Rep.  New  York  State  Geol.,  1895,  p.  861. 

Eunella  harmonia  Hall.  Gorniferous  (Dev.). 

Terebratula  harmonia  Hall,  Pal.  New  York,  IV,  1867,  p.  388,  pi.  60,  figs.  11-16.— 
Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p. 
154,  pi.  17,  figs.  1-4. 

Eunella  harmonia  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  290,  pi. 
80,  figs.  33-35. 

Loc,  Falls  of  Ohio ;  Ontario,  Canada. 

EuneUa  lincklsni  Hall.  Marcellns  and  Hamilton  (Dev.). 

Terebratula  lincklffini  HaU,  Thirteenth  Rep..  New  York  State  Cab.  Nat.  Hist., 

1860,  p.  88;— Pal.  New  York,  IV,  1867,  corrigenda.— Nettelroth,  Kentucky 
Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  155,  pi.  17,  figs.  22-24. 

Cryptouella  lincklseni  Hall,  Fourteenth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1861,  p.  101;— Sixteenth  Rep.  Ibidem,  1863,  p.  44. 

Cryptonellaf  lincklseni  Hall,  Pal.  New  York,  IV,  1867,  p.  397,  pi.  60,  figs.  49-65. 
Terebratula  lincklueni  var.  Hall,  Ibidem,  1867,  p.  418,  pi.  60,  figs.  32-37. 
Eunella  lincklffini  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  290, 

pi.  80,  figs.  28-32. 
Loc,  Clarke  County,  Indiana;  HamUton  and  Canandaigna  Lake,  New  York; 

Thunder  Bay,  Michigan. 

Eunella  nmnlator  Hall.  Hamilton  (Dev.). 

Terebratula  simulator  HaU,  Pal.  New  York,  IV,  1867,  p.  391,  pi.  60,  figs.  69,  70. 
Eunella  simulator  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  290, 

pi.  80,  fig.  27. 
Loc,  Thedford,  Ontario. 

EnneUa  snllivanti  Hall.  Corniferous  (Dev.). 

Terebratula  suUivanti  HaU,  Pal.  New  York,  IV,  1867,  p.  387,  pi.  60,  figs.  5-10, 
68.— Whiteaves,  Cont.  Canadian  Pal.,  I,  1892,  p.  291,  pi.  37,  figs.  9,  10. 

Eunella  suUivanti  HaU  and  Clarke,  Pal.  N)w  York,  VIII,  Pt.  II,  1893,  p.  290,  fig. 
210,  pi.  80,  figs.  23-26. 

Loc,  Columbus  and  Sandusky,  Ohio ;  near  Cayuga,  Ontario,  and  Lakes  Manitoba, 
and  Winnipegosis,  Canada. 

6LAS8IA  Davidson.  Genotype  Atrypa  obovata  Sowerby. 

Glassia  Davidson,  Geol.  Mag.,  n.  ser.,  VIII,  1881,  p.  11;— Sup.  British  Devonian 
and  Silurian  Brach.,  Pal.  Soc,  1882,  p.  38.— Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  II,  1893,  p.  152,  figs.  142-145;— Thirteenth  Ann.  Rep.  New  York 
State  Geologist,  1895,  p.  811. 
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Olassia  romingeri  Hall  and  Clarke.  Treutou  (Ord.). 

GlMsia  romiiiKeri  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  153,  pi. 

83.  figs.  32-35. 
Loc.  Drift  near  Ann  Arbor,  Michigan. 

Glasbia  schucherti  niricli=Catazyga  beadi. 

OLOSSIHA  Phillips.  Geuotype  Liugula  atteimata  Sowerby. 

GloBsina  Phillips,  Mem.  Geol.  Survey  Great  Britain,  II,  Pt.  II,  1848,  p.  370.— 'Dull, 
Bull.  U.  S.  Nat.  Mns.,  8,  1877,  p.  29.— Hall  and  Clarke,  Pal.  New  York,  Vllf, 
Pt.  1, 1892,  pp.  15, 164;— Eleventh  Ann.  Rep.  New  York  State  Geologist,  1894, 
p.  230. 

Glossina  acuminata  Hall  and  Clarke=Liiigulei)is  acuminata. 

Gloudna  crassa  (Hall).  Trenton  (Ord.). 

Lingula  crassa  Hall,  Pal.  New  York,  I,  1847,  p.  98,  pi.  30,  fig.  8. 
Loc.  Middleville  and  Lake  Champlain,  New  York. 

Oloslina  cyane  (Billings).  Galciferous  (Ord.). 

Lingula  cyane  Billings,  Pal.  Fossils,  I,  1865,  p.  216,  fig.  200. 
Loc*  Near  Portland  Creek,  Newfoundland. 

Glossina  deflecta  Winchell  and  Scliuchert.     Trenton  and  Lorraine  (Ord.). 

Lingula  (Glossina)  deflecta  Winchell  and  Schuchert,  American  Geol.,  IX,  1892, 

p.  284;— Minnesota  Geol.  Survey,  III,  1893,  p.  348,  pi.  29,  figs.  15-18. 
Loc.  Near  Fountain  and  Spring  Valley,  Minnesota. 

Glossina  dabia  (d'Orbigny).  Ordovician. 

Lingula  dubia  d'Orbigny,  Voyage  dans  I'Am^rique  M^ridionale,  1842,  p.  29,  pi. 

2,  fig.  7. 
Loc.  Tacopaya,  Bolivia. 

Glossina  flabellnla  Hall  and  Clarke.  Waverly  (L.  Garb.). 

Lingula  (Glossina)  flabellnla  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 

pp.  15,  172,  pi.  1,  figs.  33,  31. 
Loc.  Sciotoville,  Ohio. 

Glossina  hnrlbnti  N.  H.  Winchell.  Trenton  (Ord.). 

Lingula  hurlbuti  N.  H.  Winchell,  Eighth  Ann.  Rep.  Geol.  Nat.  Hist.,  Survey 

Miunesotu,  1880,  p.  62. 
Lingula  (Glossina)  hurlbuti  Wiuchell  and  Schuchert,  Minnesota  Geol.  Survey, 

III,  1893,  p.  347,  pi.  29,  figs.  13, 14. 
Loc.  Mantorville  and  near  Spring  Valley,  Minnesota. 

Glossina  leana  (Hall).  Hamilton  (Dev.). 

Lingula  leana  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p. 

20;— Pal.  New  York,  IV,  1867,  p.  9,  pi.  2,  fig.  12.— Walcott,  Mon.  U.  S.  Geol. 

Survey,  VIII,  1884,  p.  106,  pi.  13,  fig.  2. 
Loc.  Bristol,  New  York ;  Lone  Mountain,  Nevada. 

Glossina  nebraskaensis  (Meek).  Upper  Carboniferous. 

Lingula  scotica  var.  nebraskensis  Meek,  Final  Rep.  U.  S.  Geol.  Survey  Nebraska, 

1872,  p.  158,  pi.  8,  fig.  3.  ^' 

Lingula  nebraskensis  Miller,  N.  American  Geol.  Pal.,  1889,  p.  350. 
Loc.  Nebraska  City,  Nebraska. 

Glossina  perovata  (Hall).  Clinton  (Sil.). 

Lingula  perovata  Hall,  Pal.  New  York,  II,  1852,  p.  55,  pi.  20,  fig.  3. 
Loc,  Rochester,  New  York. 
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Olosdna  sedaliaensiB  (Miller).  Cboateau  (L.  Garb.). 

Lingula  sedaliensis  Miller,  Eighteenth  Ann.  Rep.  Geul.  Survey  Indiana,  1894, 

p.  308,  pi.  9,  fig.  2. 
Loc.  Sedalia,  Missonri. 
Oha,  This  species  is  probably  the  same  as  G.  waverlyeusis. 

OloBsina  spatiosa  (Hall).  Lower  Helderberg  (Dev.). 

Lingula  spatiosa  Hall,  Pal.  New  Yurk,  III,  1859,  p.  158,  pi.  9,  lig.  10. 
Loc.  Near  Hudson,  New  York. 

61otti2ia  trentonensiB  (Conrad).  Trentou  and  Utica  (Ord.). 

Lingula  trentonensis  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842, 

p.  266,  pi.  15,  fig.  ll.^Vanuxem,  Geol.  New  York;  Rep.  Third  Dist.,  1842, 

p.  48. 
Lingula  attenuataf  Hall  (non  Sowerby),  Pal.  New  York,  I,  1847,  p.  94,  pi.  30, 

lig.  1. 
Lingula  daphne  Billings,  Pal.  Fossils,  I,  1862,  p.  50. 
?  Lingula  attenuata  A.  Ulrich,  N.  Yahrb.  f.  Mineral,  Beilageband,  VIII,  1892,  p.  7, 

pi.  1,  fig.  3. 
Loc.  Glens  Falls,  Trenton  Falls,  MiddleviHc,  New  York ;  Wisconsin ;  Montreal 

and  Ottawa,  Canatla;  ?near  Vacas,  Bolivia. 

Olosdna  triangnlata  (Nettelrotb).  Hamilton  (Dev.). 

Liugnla  triangnlata  Nettelroth,  Kentucky  Fossil  ShellH,  Mem.  Kentucky  Geol. 

Survey,  1889,  p.  34,  pi.  26,  fig.  1. 
Loc,  Falls  of  Ohio. 

OloBsina  waYerlyeiuis  (Herrick).  Waverly  (L.  Garb.). 

Lingula  Bcotica?f  Meek,  Pal.  Ohio,  II,  1875,  p.  270,  pi.  14,  fig.  9. 

Lingula  waverly ensis  Herrick,  Bull.  Denison  Univ.,  IV,  1888,  pp.  12, 18,  pi.  3,  fig. 

l.—Hall  and  Clarke,  Piil.  New  York,  VIII,  Pt.  I,  1892,  p.  9,  pi.  4K,  fig.  7. 
Lingula  (scotica  var.)  waverlyeusis  Herrick,  Geol.  Ohio,  VII,  1895,  pi.  22,  fig.  1. 
Loc.  Berea  and  Newark.  Ohio;  Oil  City,  Pennsylvania. 
Ob».  See  G.  sedaliaensis  (Miller). 

Goniocoelia  Hall=Pentagonia. 

Gouioccelia  uuiangulata  Hall = Pen tagonia  unisulcata. 

Gotlandia  Dall=Trimerel]a. 

Gypidia  Dalman=Concbidiam. 

Gypidia  uDgaiformis  Ulricb=Gonchidium  ungaitbrmiH. 

GYFIDXTLA  Hall.  Genotype  Pentamerus  occidentalis  Hall. 

Gypidula  Hall,  Twtntteth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1867,  p.  163;— 
Pal.  New  York,  IV,  1867,  pp.  373, 380.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII, 
1884,  p.  161. 

Sieberella  CEhlert,  Fischer's  Manuel  de  Conchyliologie,  1887,  p.  1311. 

Gypidula  and  Sieberella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 
245;— Thirteenth  Ann.  Rep.  New  York  State  Geol.,  1895,  pp.  845, 846. 

Qypidula  oomis  (Owen).  Middle  Devonian. 

Atrypa  comis  Owen,  Geol.  Rep.  Wisconsin,  Iowa,  Minnesota,  1852,  p.  583,  pi.  3A, 
fig.  4  (see  specimens  in  U.  S.  Nat.  Mus.,  Cat.  Invert.  Foss.,  17928). 

PentiimeruH  (n.  sp.  f )  Owen,  Ibidem,  1852,  pi.  3A,  fij?.  11  (Ibidem,  Cat.,  17929). 

Pentamerus  occidentalis  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  514,  pi.  6,  fig.  2 
(non  Pentamerus  occidentalis  Hall,  1852). 

Pentamerus  galeatiformis  Meek  and  Worthen,  Geol.  Survey,  Illinois,  II,  1866,  p. 
325. 

Gypidula  occidentalis  Hall,  Pal.  New  York,  IV,  1867,  p.  380,  pi.  58A,  figs.  1-8. 

Bull.  87 15 
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OypidiQa  oomis  (Owen) — Continued. 

Peutameras  comis  Meek  and  Worthen,  Gcol.  Survey  Illinois,  III,  1868,  p.  428,  pi. 

13,  fig.  6.— Whiteaves,  Cont.  Canadian  Pal.,  1, 1892,  p.  290. 
Peutamerus  (Gypidiila)  comis  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  159, 

pi.  3,  figs.  4, 7 ;  pi.  14,  fig.  15 ;  pi.  15,  fig.  5. 
Gypidula  comis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  247,  fig.  177; 

pi.  72,  figs.  15-24.  -^ 

Loo,  Independence  and  Davenport,  Iowa;  Rock  iHland,  Illiuois;  Eureka  district, 

Nevada;  lakes  Manitoba  and  Winnipcgosis,  Canada. 

Oypidnla  coppingeii  (Etheridge).  Silurian. 

Pentamerus  coppingeri  Etheridge,  Quart.  Jour.  Geol.  Soc.  London,  XXXIV,  1878, 

p.  594,  pi.  25,  figs.  2, 3. 
Loo.  Offley  Island,  lat.  81"^  16'. 

Gypidula  galeata  (Dalman).      Lower  Helderberg  and  Middle  Devonian. 

Atrypa  galeata  Dalman,  Kongl.  Svenska,  Vet.-Akad.  Haudl.,  iur  1827, 1828,  p.  46, 

pi.  5,  fig.  4. — Troost,  Sixth  Geol.  Rep.  Tennessee,  1841,  p.  15. — Vanuxem,  Geol. 

New  York;  Rep.  Third  Dist.,  1842,  p.  117,  fig.  1.— Casteluau,  Essai  Syst.  Sil. 

TAm^rique  Septentrionale,  1843,  p.  39,  pi.  14,  fig.  4. 
Pentamerus  galeatus  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857, 

p.  105,  figs.  1-3.— Rogers,  Geol.  Pennsylvania,  II,  Pi.  II,  1858,  p. 825,  fig. 646.— 

HaU,  Pal.  New  York,  III,  1859,  p.  257,  pi.  46,  fig.  1 ;  pi.  47,  tig.  1.— Billings, 

Geol.  Canada,  1863,  p.  957,  fig.  454. 
Pentamerus  galeatus  var.  Whiteaves,  Cont.  to  Canadian  Pal.,  I,  1891,  p.  234. 
Sieberella  galeatus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  246, 

fig.  175;  pi.  72,  figs.  7-13. 
Loo,  Europe ;  Albany  and  Schoharie  counties,  New  York ;  Cumberland,  Maryland ; 

Pennsylvania;  St.  Blandine,  New  Brunswick;  Mackenzie  River,  Canada. 

Oypidula  globulosa  (Nettelrotb).  Niagara  (Sil.). 

Pentamerus  globnlosus  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol. 

Survey,  1889,  p.  54. 
Loc,  Louisville,  Kentucky. 

Gypidula  knotti  (Nettelroth).  Niagara  (Sil.). 

Pentamerus  knotti  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol. 

Survey,  1889,  p.  56,  pi.  32,  figs.  9-12. 
Loo,  Louisville,  Kentucky. 

Oypidnla  leBvinBCula  Hall.  Middle  Devonian. 

Gypidula  lieviuscula  Hall,  Pal.  New  York,  IV,  1867,  p.  381,  pi.  58,  figs.  22,  23.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  248,  pi.  72,  figs.  25,26. 
Loo,  Waterloo,  Iowa. 

Gypidula  lotis  (Walcott).  Upper  Devonian. 

Pentamerus  lotis  Walcott,  Mou.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  161,  pi.  3,  fig.I». 
Gypidula  lotis  Hall  aud  Clarke,  Pal.  New  York,  VIII,  Pt.  11, 1893,  p.  248. 
Loc,  White  Pine  mining  district,  Nevada. 

Gypidula  monda  Calvin.  Middle  Devonian. 

Gypidula  munda  Calvin,  Bull.  U.  S.  Geol.  Geogr.  Survey  Torr.,  IV,  1878.  p.  730. 
Gypidula  mnndula  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  248. 
Loc,  Independence,  lowu. 

Oypidnla  nadeuB  (Hall  and  Whitfield).  ? Clinton  (Sil.). 

Pentamerus  galeatus  Hifll  and  Whitfield,  Twenty-fourth  Kep.  New  York  State 
Cab.  Nat.  Hist.,  1872,  pp.  197,  200a. 

Pentamerus  nucleus  Hall  and  Whitfield,  Twenty-seventh  Rep.  New  York  State 
Cab.  Nat.  Hist.,  1875,  pi.  9,  figs.  .30-32.— Nettelroth,  Kentucky  Fossil  Shells, 
Mem.  Keniuckj  Geol.  Survey,  1889,  p.  59,  pi.  27,  figs.  25-27 ;  pi.  33,  fig8.27-33. 
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Ojpidnla  nnclens  (Hall  and  Wliitfield) — Coiitiuued. 

Sieberella  nucleus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  247, 

pi.  72,  figs.  1-3. 
Loc,  Louisville,  Kentucky. 

Gypidula  occidentalis  Hall=G.  comis. 

Oypidula  psendogaleata  (Hall).  Lower  Helderberg  (Dev.). 

PentameruB  pseudogaleatns  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist., 
18:»7,  p.  106,  figs.  l-6;--P»l.  New  York,  III,  1859,  p.  259,  pi.  46,  fig.  2. 

Sieberella  psendogaleata  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  II,  1893,  p. 
242,  pi.  72,  fig.  14. 

Loc.  Schoharie  and  Carlisle.  New  York. 

Oypidula  rcBineri  (Hall  and  Clarke).  Silurian. 

Pentamerns  galeatus  Roemer  (not  Dalman),  Sil.  Fauna  west.  Tennessee,  1860,  p. 

73,  pi.  5,  fig.  14. 
Sieberella  rcemeri  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  247,  pi. 

72,  fig.  6. 
Lae,  Decatur  County,  Tennessee. 

Oypidula  romingeri  Hall  and  Clarke.  Hamilton  (Dev.). 

Gypidula  romingeri  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  248, 

pi.  72,  figs.  27-33. 
Loc.  Alpena,  Michigan. 

Oypidula  subglobosa  (Meek  and  Worthen).  Hamilton  (Dev.). 

Pentamerus  snbglobosus  Meek  and  Worthen,  Geol.  Survey  Illinois,  III,  1868,  p. 

429,  pi.  13,  fig.  5. 
Gypidula  subglobosa  Hall  and  Clarke,  PaL  New  York,  VIII,  Pt.  II,  1893,  p.  248. 
Loc.  Rock  Island,  Illinois. 

Oypidula  nniplicata  (Nettelroth).  Niagara  (Sil.). 

Pentamerus  uniplicatns  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 

Geol.  Survey,  1889,  p.  63,  pi.  33,  figs.  25, 26. 
Sieberella  uniplicata  Hall  and  Clarke,  Pal.  New  York,  VIU,  Pt.  II,  1893,  p.  247. 
Loc.  Louisville,  Kentucky. 

HASTTIHA  Hall  and  Clarke.  Genotype  Centronella  anna  Hartt. 

Harttina  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  292;— Thirteenth 
Ann.  Rep.  New  York  State  Geologist,  1895,  p.  862. 

Harttina  coutinhoana  (Derby).  Upper  Carboniferous. 

Waldheimia  coutinhoana  Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  3,  pi.  3,  fig.  22; 

pi.  8,  fig.  6;  pi.  9,  figs.  1,2. 
Harttina  coutinhoana  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  292. 
Loc.  Bomjardim,  Brazil. 

Harttina  anna  (Hartt).  Upper  Carboniferous. 

Centronella  anna  Hartt,  Dawson's  Acadian  Geol.,  3d  ed.,  1878,  p.  300,  fig.  99. 
Harttina  anna  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  292,  figp. 

211,212;  pi.  79,  figs.  37-39. 
Loc.  Windsor,  Nova  Scotia. 

Hallina  Winchell  and  l3chucliert=Zygospira. 

EEBEKTELLA  Hall  and  Clarke.  Genotype  Orthis  sinnata  Hall. 

Gronp  of  Orthis  occidentalis  Hall,  Bull.  Geol.  Soc.  America,  I,  1889,  p.  20. 

Hebertella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  198,222.— 
Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  432.— Hull 
and  Clarke,  Eleyenth  Ann.  Sep.  New  York  State  Geologist,  iSQ4,  \^.  '2.^« 
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Hebertella  battis  (Billiugs).  Calciferoas  (Ord.). 

Orthis  battis  BilliDgs,  Pal.  Fossils,  I,  1865,  p.  185. 

Hebertella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1802,  p.  222. 

Loc,  Point  Levis,  Cana<la. 

Hebertella  bellirngposa  (Conrad).  Trenton  (Onl.). 

Orthis  bellarngosa  Conrad,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  I,  1843,  p.  333.— 
Hall,  Pal.  New  York,  I,  1847,  p.  118,  pi.  32,  fig.  3. 

Hebertella  bellarngosa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  222. 

Orthis  (Hebertella?)  bellarngosa  Wincliell  and  Schuchert,  Minnesota  Geol.  Sur- 
vey, III,  1893,  p.  434,  pi.  33,  figs.  1-4. 

Loc,  Mineral  Point,  Janesvillc,  Neonah,  etc.,  Wisconsin ;  Minneapolis,  St.  Panl, 
Cannon  Falls,  etc.,  Minnesota;  Decorah  and  McGregor,  Iowa;  Cordsville, 
Kentucky ;  Rutherford  County,  Tennessee. 

Hebertella  borealis  (Billiugs).  Chazy-Trenton  (Ord.). 

Orthis  borealis  BiUin<4S,  Canadian  Nat.  Qeol.,  IV,  1859,  p.  436,  fig.  14;— Geol. 
Canada,  1863,  p.  129,  fig.  56*  p.  167,  fig.  148.— Meek,  Pal.  Ohio,  I,  1873,  p.  101, 
pi.  8,  fig.  4. — Miller,  Cinciunati  Qunrt.  .Tour.  Sci.,  11. 1875,  p.  28. — Nettelrotb, 
Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  36,  pi.  34,  figs. 
14-20. 

Hebertella  borealis  Hall  aud  Clarke,  Pal.  New  York,  VIII.  Pt.  I,  1892,  p.  222. 

Orthis  (Hebertella)  borealis  Wincliell  and  Schuchert,  Minnesota  Geol.  Survey, 
III,  1893,  p.  433,  fig.  33. 

Loc.  Ciiughnawaga,  St.  Genevieve,  Isle  Bizard,  and  Cornwall,  Canada;  Frank- 
fort, Kentucky;  Nashville,  Tennessee;  Cannon  Falls,  etc.,  Minnesota;  Wis- 
consin (Whitfield). 

Hebertella  daytonenuB  (Foerste).  Clinton  (Sil.). 

Orthis  daytonensis  Foerste,  Bull.  Denison  Univ.,  I,  1885,  p.  87,  pi.  13,  fijrs.  13, 

20,  21. 
Hebertella  daytouensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  222. 
Orthis  (Hebertella)  daytonensis  Foerste,  Geol.  Ohio,  VII,  1895,  p.  575,  pi.  25, 

figs.  13,  20,  21. 
Loc,  Dayton,  Ohio. 

Hebertella  fftiiBta  (Foerste).  Clinton  (Sil.). 

Orthis  fausta  Foerste,  Bull.  Denison  Univ.,  I,  1885,  p.  85,  pi.  13,  figs.  15,  16. 
Hebertella  fausta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  222. 
Orthis  (Hebertella)  fausta  and  var.  squamosa  Foerste,  Geol.  Ohio,  VII,  1895,  pp. 

573,  574,  pL  25,  figs.  15a-15d,  16a,  16b;  pi.  37A,  figs.  19a,  19b. 
Loo,  Dayton,  Ohio. 

Hebertella  imperator  (Billings).  Chazy  (Ord.). 

Orthis  imperator  BiUings,  Canadian  Nat.  Geol.,  IV,  1859,  p.  435,  figs.  11-13;— 

Geol.  Canada,  1863,  p.  129,  fig.  55. 
Hebertella  imperator  Hall  and  Clarke,  Pal.  Now  York,  VIII,  Pt.  I,  1892,  p.  222. 
Loc.  Hawkesbury  and  Cornwall,  Canada. 

Hebertella  insonlpta  Hall.  Lorraine  (Ord.). 

Orthis  insculpta  Hall,  Pal.  New  York,  I,  1847,  p.  125,  pi.  32,  fig.  12.— Billings, 
Geol.  Canada,  1863,  p.  167,  fig.  150.— Meek,  Pal.  Ohio,  I,  1873,  p.  99,  pi.  9, 
fig.  1. — Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  40. 

Orthis  bellarngosa  Hall  (non  Conrad),  Second  Ann.  Rep.  New  York  State  (veol., 
1883,  pi.  35,  fig.  22. 

Hebertella  insculpta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  222, 
pi.  5 A,  fig.  13. 
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Hehertella  inaoolpta  Hall — Continued. 

Orthia  (Hebertella)  ioBculpta  Winchell  iind  Schuchert,  Minnesota  Geol.  Survey, 

III,  1893,  p.  435. 
Loc.  Oxford,  etc.,  Ohio;  Richmond,  Indiana;  Wilmington,  Illinois;  Iron  Ridge, 

Wisconsin ;  Lattners,  Iowa. 

Hebertella  lonensii  ( Walcott).  Pogonip  (Ord.). 

Orthis  lonensis  Walcott,  Mon.  U.  S.  Geol.  Sarrey,  VIII,  1884,  p.  74,  pi.  11,  fig.  6. 
Hebertella  lonensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  222. 
Loc,  Enreka  district,  Nevada. 

Hebertella  maria  (Billings).  Lorraine  (Ord.). 

Orthis  maria  Billings,  Pal.  Fossils,  I,  1862,  p.  137,  fig.  114. 

Hebertella  sinnata  or  mariaf  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892, 

p.  222,  pi.  5A,  figs.  9,  10. 
Loc,  Anticosti;  Colby,  Kentucky. 

Hebertella  ocddentaliB  Hall.  Lorraine  (Ord.). 

Orthia  occidentalis  Hall,  Pal.  New  York,  1,  1847,  p.  127,  pi.  32A,  fig,  2;  pi.  32B, 
fig.  1;— Twelfth  Rep.  New  York  State  Cab.  Nut.  Hist.,  1859,  p.  72.— Billings, 
Geol.  Caniula,  1863,  p.  210,  fig.  210.— Meek,  Pal.  Ohio,  I,  1873,  p.  96,  pi.  9,  fig. 
3.— White,  Wheeler's  Expl.  Survey  west  100th  Merid.,  IV,  1875,  p.  70,  pi.  4,  fig. 
11. — Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  34. — W^hile,  Second  Ann. 
Rep.  Indiana  Bureau  Statistlcsand  Geo].,  1880,  p.  485,  pi.  2,  figs.  10-12 ;— Tenth 
Rep.  State  Geol.  Indiana,  1881,  p.  117,  pi.  2,  figs.  10-12.— Whitfield,  Geol. 
Wisconsin,  IV,  1882,  p.  260,  pi.  12,  figs.  17,  18.— Hall,  Second  Ann.  Rep.  New 
York  State  Geol.,  1883,  pi.  34,  figs.  31-34;  pi.  35,  figs,  16-21. 

Orthis  subjngata  Hall,  Pal.  New  York,  I,  1847,  p.  129.  pi.  32C,  fig.  1. 

Orthis  subjng'iita(f)  Owen,  Geol.  Survey  Wisconsin,  Iowa,  Minnesota,  1852,  pi. 
2B,  figs.  4,  5  (see  specimens  iu  U.  8.  Nat.  Mum.,  Cat.  Invert.  Foss.,  17885). 

Hebertella  occidentalis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  222, 
pi.  5A,  figs.  11,  12. 

Loc.  Cincinnati,  Oxford,  etc.,  Ohio;  Richmond,  Indiana;  Savanna,  Illinois; 
Cape  Girardeau,  Missouri ;  Delafield,  Wisconsin ;  Silver  City,  New  Mexico. 

Hebertella  occidentaliB  sinnata  Hall.  Lorraine  (Ord.). 

Orlhis  sinuata  Hall,  Pal.  New  York,  I,  1847,  p.  128,  pi,  32B,  fig.  2.— Miller,  Cin- 
cinnati Quart.  Jour.  Sci.,  II,  1875.  p.  36. — Shaler,  Fossil  Brachiopoda  Ohio 
Valley,  1887,  pi.  8. 

Orthis  occidentalis  var.  sinuata  Meek,  Pal.  Ohio,  I,  1873,  p.  98. 

Hebertella  sinuata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  222,  pi. 
5A,  figs.  1-8. 

Loc.  Cincinnati,  Ohio. 

Hebertella  fcovilli  (Miller).  Lorraine  (Ord.). 

Orthis  scovilli  Miller,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  1882,  p.  40,  pi.  1,  fig.  5. 
Hebertella  scoviin  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  222. 
Loc.  Lebanon,  Ohio. 

Hemipronites  americanuR  Whitfield^Clitambonites  diversus. 
Hemipronites  apicalis  Whitfield=Polytcjecliia  apicalis. 
Hemipronites  crassus  McChesney=Derbya  crassa. 
Hemipronites  crenistria  White  (non  Meek  or  Phillipa)=Derbya  crassa. 
Hemipronites  crenistria  Meek,  and  HeiTick  =  Orthotbetes  crenistria. 
Hemipronites  propinquus  Meek  and  Worthen=Ortliotlietes  subplanns. 

HEMITHYEIS  d'Orbigny.  Genotype  Hliynclioiiella  psittacea  Gmel. 

Hemithyris  d'Orbigny,  Ann.  Sci.  Nat.,  VIII,  1850,  p.  240;  Xlll,  1^0, ^.^*ia. 
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Hemithyris  psittacea  (Chemnitz).  Pliocene  and  Hecent. 

Anoinla  rostrum  psittaceaCUemuitz,  Neues  syst.  Coach.-Cab.,  VIII,  1785,  pi.  78, 

fig.  713. 
Khyncbouella  psittacea  Davidson,  Trans.  LinDtnau  Soc.  Londou,  IV,  1887,  p.  163, 

pi.  24,  figs.  1-11. 
Loc.  Fossil.  Gulf  of  St.  Lawrence,  Canada. 

HETEE0RTHI8  Hall  and  Clarke.  Genotype  Ortliis  clytie  Hall. 

Heterorthis  Hall  and  Clarke,  Tal.  New  York,  VIII,  Pt.  I,  1892,  pp.  207,  223;— 
Eleventh  Ann.  Rep.  New  York  State  Geologist,  1894,  p.  268. 

HeterorthiB  clytie  Hall.  Trenton  (Ord.). 

Ortbis  clytie  Hall,  Fourteenth  Rep  New  York  State  Cab.  Nat.  Hist.,  1861,  p.  90  ;— 

Fifteenth  Rep.,  Ibidem,  1S62,  pi.  2,  figs.  4,5. — Miller,  Cincinnati  Quart.  Jour. 

Sci,,  II,  1875,  p.  34.— Hall  and  Whitfield,  Pal.  Ohio,  II,  1875,  p.  75,  pi.  1, 

iigs.  18, 19. 
Heterortbis  elytio  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  202, 

223,  pi.  5B,  figs  20-24. 
Loc.  Frankfort  and  Paris,  Kentucky. 

HINDELLA  Davidson.  Genotype  Athyris  umbonata  Billings. 

Hindella  Davidson,  Suppl.  British  Sil.  Brach.,  Pal.  Soc,  1882,  p.  130.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  i>.  63,  figs.  46-61 ;— Thirteenth 
Ann.  Rep.  New  York  State  Geologist,  1895,  p.  769. 

HindeUa  prinstana  (Billings).  Anticosti  (Sil.). 

Athyris  prinstaua  Billings,  Pal.  Fossils,  1, 1862,  p.  145,  fig.  122. 

MeristoUa  prinstana  Miller,  N.  American  Geol.  Pal.,  1889,  p.  354. 

Hindella  prinstana  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  64,  pi. 

41,  fig,  28;  pi. 49 Jig.  1. 
Loc.  Anticosti. 

Hindella  umbonata  (Billings).  Anticosti  (Sil.). 

Athyris  umbonata  Billings,  Pal.  Fossils,  I,  1862,  p.  144,  fig.  121; — Geol.  Canada, 

1863,  p.  317,  fig.  331. 
Hindella  umbonata  Davidson,  Snppl.  British  Sil.  Brach.,  Pal.  Soc,  1882,  p.  130, 

fig.  in  text.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  64,  figs. 

46-51 ;  1)1.  41,  figH.  26,  27, 29, 30. 
Meristella  umbonata  Foorsto,  Bull.  Denison  Univ.,  I,  1885,  p.  88,  pi.  13,  fig.  2; — 

Geol.  Ohio,  VII,  189.5,  p.5iK).pl.  25,  fig.  2. 
Loc.  Anticosti;  Dayton,  Ohio  (Foerste). 

HIPPAEIOITYX  Vanuxeni. 

Genotype  Hipparionyx  proximas  Vanuxem. 

Hipparionyx  Vanuxem,  (icol.  New  York;  Rep.  Third  Dist.,  1842,  p.  124,  fig.  4.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  257;— Eleventh  Ann. 
Rep.  New  York  State  Geologist,  1894,  p.  284. 

Hipparionyx  consiinilaris  Yanuxein=Atrypa  reticularis. 

Hipparionyx  pTozimas  Vanuxeni.  Oriskany  (Dev.). 

Hipparionyx  proximus  Vanuxem,  Geol.  New  York;  Rep.  Third  Dist.,  1842,  p.  124, 

fig.  29,  No.  4.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  257, 

pi.  9,  figs.  33-36 ;  pi.  15A,  figs.  9-11. 
Atrypa  nuguiformis  (Conrad)  Hall,  Geol.  New  York;  Rep.  Fourth  Diet.,  1843, 

p.  149,  fig.  4.— Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  826,  fig.  651 
Ortbis  couradi  Castelnau,  Kssai  S.vst.  SII.  PAm^'^rique  Septentrionale,  1843,  p.  37, 

pi.  15,  fig.  4. 
Ortbii  ungiiiformis  Castelnau,  Ibidem,  1843,  p.  37,  pi.  15,  fig.  3. — Emmoos,  Manual 

Geol.,  1860,  p.  129,  fig.  115. 
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Hippaiionyx  prozimn)  Vanuxem — Continued. 

Orthis  hipparionyx  Hall,  Pal.  New  York,  III,  1859,  p.  407,  pi.  89,  figs.  1-4;  pi.  90, 

figs.  1-7;  pi.  91,  figs.  4, 5;  pi.  94,  fig.  4. 
Stropbodonta  intermedia  Ha]],  Pal.  New  Yorlc,  III,  1859,  p.  482,  pi.  95A,  figs. 

13, 14. 
Streptorhjnchus  hipparionyx  Hall,  Second  Ann.  Rep.  New  York  State  Geol., 

1883.  pi.  39,  figs.  33-36. 
Lac.  Schoharie  and  Albany  counties.  New  York;  Frankstown,  Pennsylvania; 

Cumberland,  Maryland ;  Cayuga,  Ontario. 
Oba.  This  species  does  not  occur  in  Germany  according  to  Kayser. 

HOMCEOSPIRA  Hall  and  Clarke.       Genotype  Bhyncbospira  evax  Hall. 

Homceospira  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  112;— Thir- 
t-eenth  Ann.  Rep.  New  York  State  Geologist,  1895,  p.  792. 

HomcBospira  apriniformis  Hall.  Niagara  (Sil.). 

Atrypa  aprinis  Hall  (nou  de  Vemeuil),  Pal.  New  York,  II,  1852,  p.  280,  pi.  57, 

fig.  7. 
Rhynchospiraf  aprinis  Hall,  Twelfth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1859, 

p.  77. 
Rhynchospira  apriniformis  Hall,  Pal.  New  York,  III,  1859,  p.  485. 
Rhynchonella  aprinis  Miller,  N.  American  Geol.  Pal.,  1889,  p.  367. 
Homo^ospira  apriniformis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 

p.  Ill,  pi.  83,  tigs.  24,  25. 
Loc.  Lock  port,  Now  York. 

EcmuBospira  evax  Hall.  Niagara  (Sil.). 

Rhynchospira  evax  Hall,  Trans.  Albany  Institute,  IV,  1863,  p.  213. 

Retzia  evax  Hall,  Twenty-eighth  Rep.  New  York  State  Mus.  Nat.  Hist.,  1879, 

p.  160,  pi.  25,  figs.  13-21 ;— Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  302, 

pi.  25,  figs.  13-21. — Beecher  and  Clarke,  Mem.  Now  York  State  Mus.,  I,  1889, 

p.  5.5,  pi.  5,  figs.  1-9. 
Homceospira  evax  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  112,  pi. 

50,  figs.  15-20  (T32-35). 
Loc.  Waldron,  Indiana;  tPerry  County,  Tennessee. 

EonuBospira  sobrina  (Beecher  and  Clarke).  jCJUagara  (Sil.). 

Retzia  sobrina  Beecher  and  Clarke,  Mem.  Now  York  State  Mus.,  I,  1889,  p.  61, 

pi.  5,  figs.  10-16. 
HomiBOspira  sobrina  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  112, 

pi.  50,  tigs.  26-28. 
Loc.  Waldron,  Indiana. 

HUSTEDIA  Hall  and  Clarke.    Genotype  Terebratula  mormoni  Marcou. 

Hnstedia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  120 ;— Thirteenth 
Ann.  Rep.  New  York  State  Geologist,  1895,  p.  797. 

Ha8tedia(?)  meekana  (Shauiard).  Upper  Carboniferous. 

Retzia(f)  meekana  Shumard,  Trans.  St.  Louis  Acad.  Sci.,  I,  1858,  p.  295,  pi.  11, 

fig.  7. 
Loe.  Guadalupe  Mountains,  New  Mexico. 

Hnstedia  mormoni  (Mareon).  Upper  Carboniferoas. 

Terebratula  mormoni  Marcou,  Geol.  N.  America,  February,  1858,  p.  51,  pi.  6, 

fig.  11;— Trjins.  St.  Louis  Acnd.  Sci.,  Ill,  1875,  p.  252. 
Retzia  punctulifera  Shumard,  Trans.  St.  Louis  Acad.  Sci.,  I,  June,  1858,  p.  220. — 

MoChesuey,  Trans.  Chicago  Acad.  Sci.,  1,  1868,  p.  32,  pi.  1,  tig.  1. — Meek, 

Final  Rep.  U.  S.  Geol.  Survey  Nebraska,  1872,  p.  181,  pi.  1,  fig.  13;  pi,  5, 

fig.  7. 
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Hnstedia  mormoni  (Marcou) — Continued. 

Retzia  mormoni  Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Philadolpliia,  1859,  p. 
27.— Geinitz,  Carb.  u.  Dyas  Nebraska,  1866,  p.  39,  pi.  3,  fig.  6.— White, 
Wheeler's  Expl.  Survey  west  100th  Merid.,  IV.  1875.  p.  141,  pi.  10,  fig.  7;— 
Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  136,  pi.  35,  figs.  10-12.— Keyes, 
Proc.  Acad.  Nat.  Sci.  Philadelphia,  1888,  p.  231; — Geol.  Snrvey  Missouri,  V, 
1895,  p.  95,  pi.  41,  fig.  2. 

Retzia  subglobona  McChesney,  Descriptions  New  Pal.  Foss.,  1860,  p.  45; — Ibidem, 
1865,  pi.  1,  fig.  1. 

Retzia  compressa  Meek,  Geol.  Snrvey  California,  I,  1864,  p.  14,  pi.  2,  fig.  7.— 
Kayser,  Richthofens  China,  IV,  1883,  p.  176,  pi.  22,  figs.  1-4. 

Eumetria  punctulifera  Derby,  Bull.  Cornell  Univ..  I,  1874,  p.  4,  pi.  8,  figs.  4,  5, 
7,  8,  10;  pi.  9,  fig.  3. 

Retzia  radialis  Walcott  (nou  Phillips),  Mon.  U.  S.  Geol.  Snrvey,  VIII,  1884,  p. 
220,  pi  7,  figs.  5d-5h.— Smith,  Proc.  American  Phil.  Soc,  XXXV,  1897,  p.  31. 

Hnstedia  mormoni  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  120, 
fig.  106;  pi.  51,  figs.  1-9. 

Loc.  Salt  Lake  City,  Utah;  Santa  Fo,  New  Mexico;  Nevada;  Shaata  County, 
California;  Nebraska;  Kansas;  Arkansas;  Missouri;  Iowa;  Illinois;  Indi- 
ana; Bomjardim  and  Itaitiiba,  Brazil;  Lo  Ping,  China. 

Hu8tedia(1)  papillata  (Sbnmard).  Upper  Garboniferons. 

Retzia  papillata  Shnmard,  Trans.  St.  Louis  Acad.  Sci.,  1, 1858,  p.  294,  pl.  11,  fig.  9. 
Loc.  Guadalupe  Mountains,  New  Mexico. 
Obs.  Compare  with  H.  mormoni. 

Hn8tedia(1)  triang^alaris  (Miller).  Cliouteau  (L.  Garb.). 

Retzia  triangularis  Miller,  Eighteenth  Ann.  Rep.  Geol.  Survey  Indiana,  1894.  p. 

315,  pl.  9,  figs.  25,  26. 
Loc.  Sedalia,  Missouri. 

HYATTELLA  Hall  and  Glarke.        Genotype  Atrypa  congesta  Conrad. 

Hyattella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  61,  fig.  45;— Thir- 
teenth Ann.  Re]).  New  York  Stat-e  Geologist*,  1895,  p.  767. 

Hyattella  congesta  (Conrad).  Clinton  (Sil.). 

Atrypa  congesta  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842.  p.  265, 
pl.  16,  fig.  18.— Hall,  Geol.  New  Y'ork;  Roj).  Fourth  Dist.,  1843,  p.  71,  fig.  2;— 
Pal.  New  York,  II,  1852,  p.  67,  pl.  23,  fig.  1. — Billings,  Canadian  Nat.  Geol., 
I,  1856,  p.  136,  pl.  2,  fig.  4.— Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p. 
823,  fig.  632. 

Atrypa  (]uadricostata  Hall,  Pal.  New  York,  II,  1852,  p.  68,  pl.  23,  fig.  2. 

Triplesiat  congesta  Hall,  Twelfth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1859, 
p.  77. 

Triplesiaf  quadricostata  Hall,  Ibidem,  1859,  p.  78. 

Rhyncbonella  quadricostata  Miller,  N.  American  Geol.  Pal.,  1889,  p.  369. 

Camerella  cougesta  Nettelrotb,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol. 
Survey.  1889,  p.  48. 

Hyattella  congesta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  61,  fig. 
45;  pl.  40,  figs.  23-28;  pl.  81,  figs.  26-28. 

Loc.  Rochester,  Reynales  Basin,  etc..  New  York;  Flamborough  Head,  Ontario; 
Pennsylvania;  Louisville,  Kentucky. 

Hyattella  junia  (Billings).  Anticosti  (Sil.). 

Athyris  junia  Billings,  Catalogue  Sil.  Foss.  Anticosti,  1866,  p.  46. 

Hyattella  jnnia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  62,  pl.  40, 

figs.  29-31. 
Loc.  Anticosti. 
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HYPOTHYEIS  King.  Genotype  Atrypa  cuboides  Sowerby. 

Hypothyris  King  (non  Phillips),  Ann.  Mag.  Nat.  Hist.,  XVIII.  1846,  p.  28;— 
Mon,  Permian  Foss.,  Pal.  Soc,  1850,  pp.  81,  100,  111.— Hall  and  Clarke,  Pal. 
New  York,  VIII,  Pt.  II,  1893,  p.  200;— Thirteenth  Ann.  Rep.  New  York  State 
Geologist,  1895,  p.  828. 

Hypothyris  oastanea  (Meek).  Middle  Devonian. 

Khynehonella  castanea  Meek,  Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  93,  pi.  13, 
fig.  9.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  153,  pi.  15,  figs.  1, 
4.— Whiteaves,  Cont.  to  Canatliau  Pal.,  I,  1891,  i».  232. 

Liorbynchus  castaneus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi. 
59,  figs.  28,  29. 

Loc.  Lockhart  and  Mackenzie  River,  Canada;  Enreka  district,  Nevada. 

Hypothyris  cuboides  (Sowerby).  Tally  (Dev.). 

Atrypa  cuboides  Sowerby,  Trans.  Geological  Soc,  2d  ser.,  V,  1840,  pi.  6,  fig.  24. — 

Vauuxeni,  Geol.  New  York ;  Rep.  Third  Dist.,  1842,  p.  163,  fig.  1.— Hall,  Ibidem, 

Rep.  Fourth  Dist,  1843,  pp.  215,  216,  fig.  1. 
Rhyncbonella  venustula  Hall,  Pal.  New  York,  IV,  1867,  p.  346,  pi.  54A,  figs.  24- 

43.— Williams,  Bull.  Geol.  Soc.  America,  I,  1890,  p.  493.  pi.  13,  figs.  4,  8,  14, 

23,  24,  27,  29,  31-34. 
Hypothyris  cuboides  and  venustula  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II, 

1893,  p.  200,  pi.  60,  figs.  49-55. 
Loc.  Europe;  Tnlly,  Ovid,  Penn  Yan,  etc.,  New  York. 

Hypothyris  emmonsi  (Hall  and  Whitfield).  Middle  Devonian. 

Rhynchonclla  emmonsi  Hall  and  Whitfield,  King's  U.  S.  Geol.  £xpl.  40th  Pari., 

IV,  1877,  p.  547,  pi.  3,  figs.  4-8.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII. 

1884,  p.  157. 
Rhyncbonella  intermedia  Harris,  Proc.  Davenport  Acad.  Nat.  Sci.,  II,  1878,  p. 

285,  pi.  11,  figs.  5,  6. 
Rhyncbonella  cuboides  WHiiteaves,  Cont.  to  Canadian  Pal.,  I,  1891,  p.  231. 
Hypothyris  emmonsi  and  intermedia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt. 

II,  1893,  p.  200. 
Loc,  White  Pino  district,  Nevada;  Davenport,  Iowa;  Hay  and  Peace  rivers, 

Canada. 

IPHIDEA  Billings.  Genotype  Ipliidea  bella  Billinpfs. 

Iphidea  Billings,  Canadian  Nat.  Geol.,  n.  ser.,  VI,  1872,  p.  477; — Pal.  Fossils,  II, 

1874,  p.  76.— Walcott,  Bull.  U.  S.  Geol.  Survey,  30,  1886,  p.  100.— Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  I.  1892,  pp.  97,  166;— Eleventh  Ann.  Rep. 

New  York  State  Geologist,  1894,  p.  249.— Walcott.  Proc.  U,  S.  National  Mus., 

XIX,  1897,  p.  707. 
Micromitra  Meek,  Sixth  Ann.  Rep.  U.  S.  Geol.  Survey  Terr.,  1873,  p.  479. 
Kutorgina  (pars)  Dall,  Bull.  U.  S.  National  Mus.,  8,  1877,  p.  40.— Walcott,  Bull. 

U.  8.  Geol.  Survey,  30,  1886,  p.  101.— Hall  and  Clarke,  Pal.  New  York,  VIII, 

Pt.  I,  1892,  p.  90. ' 
Paterina  Beecher,  American  Jonr.  Science,  3d  ser.,  XLI,  1891,  p.  345. — Hall  and 

Clarke,  Eleventh  Rep.  N.  Y.  State  Geologist,  1894,  p.  247. 

Iphidea  alabamaensis  Walcott.  Middle  Cambrian. 

Iphidea  alabamaensis  Walcott,  Proc.  U.  S.  National  Mus.,  XIX,  1897,  p.  713,  pi. 

59,  figs.  5,  5a. 
Loc.  Coosa  Valley,  Cherokee  County,  Alabama;  near  Rogersville,  Tennessee. 

Iphidea  bella  Billings.  Lower  Cauibriau. 

Iphidea  bella  Billings,  Canadian  Nat.  Geol.,  n.  ser.,  VI,  1872,  p.  447,  fig.  13;— 
Pal.  Fossils,  II,  1874,  p. 76,  fig. 44.— Walcott,  Bull,  U.S. 0©oV.Swr\«i>\'Jft,\^Si«i> 
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Iphidea  bella  Billings — Continued. 

p.  100,  pi.  7,  fig.  4;— Tenth  Ann.  Rep.  U.  8.  Geol.  Survey,  1891,  p.  606,  pi.  67, 
ag.  6.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  98,  fig.  54,  pi.  4, 
figs.  8,  9. 
Loc,  Trois  Pistolee,  below  Quebec,  Canada;  Anse  an  Loup,  Labrador. 

Iphidea  orenistria  Walcott.  Middle  Cambrian. 

Ipbidea  crenistria  Walcott,  Proc.  U.  S.  National  Mub.,  XIX,  1897,  p.  713,  pi.  59,  tigs. 

4-4b. 
Loc,  Grand  Canyon  of  the  Colorado. 

Iphidea  labradorica  (Billings).  Lower  Cambrian. 

Obolns  labradoricns  Billings,  Geol.  Vermont,  II,  1861,  p.  946,  fig.  345 ; — Pal.  Fos- 
sils, I,  1861,  p.  6,  fig.  6;— Geol.  of  Canada,  1863,  p.  284,  fig.  291. 

Kutorgina  labradorica  Walcott,  Bull.  U.  S.  Geol.  Surrey,  30, 1886,  p.  104,  pi.  9, 
fig.  2;— Tenth  Ann.  Rep.  U.  S.  Geol.  Survey,  1891,  p.  609,  pi.  69,  fig.  3. 

Paterina  labradorica  Beecher,  American  Jour.  Sci.,  3d  aer.,  XLI,  1891,  pp.  345, 
356,  pi.  17,  figs.  1,  2. 

Loc,  Anse  an  Loup,  Straits  of  Belle  Isle,  Labrador;  Conception  Bay,  New- 
foundland. 

Iphidea  labradorica  swantonensifl  Walcott.  Lower  Cambrian. 

Kutorgina  labradorica  var.  swantonensis  Walcott,  Proc.  U.  S.  Nat.  Mus.,  XII, 

1889,  p.  36;— Tenth  Ann.  Rep.  U.  S.  Geol.  Survey,  1891,  p.  609,pl.69,  fig.  2. 
Loc,  East  of  Swanton  and  Highgate  Springs,  Vermont. 

Iphidea  logani  Walcott.  Middle  Cambrian. 

Iphidea  logani  Walcott,  Proc.  U.  S.  National  Mus.,  XIX,  1897,  p.  711,  pi.  59,  figs. 

2-2b. 
Loc,  Trois  Pistoles,  Quebec,  Canada. 

Iphidea  ornatella  Hall  and  Clarke=I.  superba. 

Iphidea  pannnlns  (White).  Lower  and  Middle  Cambrian. 

Trematis  pannulus  White,  Wheeler's  Expl.  Survey  webt  100th  Merid.,  Prel.  Rep., 

1874,  p.  6. 
Trematisf  ]>annulu8  White,  Ibidem,  Final  Rep.,  IV,  1875,  p.  36,  pi.  1,  fig.  4. 
Kutorgina  pauuula  Walcott,  Bull.  U.  S.  Geol.  Survey,  30, 1886,  p.  105,  pi.  7,  fig.  3; 

pi.  8,  fig.  2;— American  Jour.  Sci.,  3d  ser.,  XXXIV,  1887,  p.  190,  pi.  1,  fig.  14;— 

Tenth  Ann.  Rep.  U.  8.  Geol.  Survey,  1891,  p.  609,  pi.  69,  fig.  5. 
Loc,  Pioohe,  Nevada;  Wasatch  Mountains,  Utah;  Mount  Stephan  and  Castle 

Mountain,  British  Columbia;  Washington  County,  New  York;   Island  of 

Orleans  in  the  Sillery  conglomerate. 

Iphidea  pealei  Walcott.  Middle  Cambrian. 

Ipbidea  pealei  Walcott,  Proc.  U.  S.  National  Mus.,  XIX,  1897,  p.  712,  pi.  59,  figs. 

3-3c. 
Loc,  Near  Hillsdale,  Montana. 

Iphidea  prospectensiB  Walcott.  Lower  Cambrian. 

Kutorgina  prospectensis  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  19,  pi.  9, 
fig.  1;— Bull.  U.  S.  Geol.  Survey,  30, 1886,  p.  106,  pi.  9,  fig.  3;— Tenth  Ann. 
Rep.  U.  S.  Geol.  Survey,  1891,  p.  610,  pi.  69,  fig.  4. 

Loc.  Eureka  district,  Nevada. 

Iphidea  icalptilis  Meek.  Upper  Cambrian. 

Iphidea  (ff)  sculptilis  Meek,  Sixth  Ann.  Rep.  U.  S.  Geol.  Survey  Territ<ories, 

1873,  p.  479. 
Micromitra  sculptilis  Meek,  Ibidem,  1873,  p.  479. 
Kutorgina  minutissima  Hall  and  Whitfield,  King's  U.  S.  Geol.  Expl.  40th  Pari., 

IV,  1877,  p.  207,  pi.  1,  figs.  11,  12. 
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Iphidea  senlptilis  Meek — Continued. 

KatorgrinaHcalptilia  Walcott,  Mon.  U.  S.  Geo].  Survey,  VIII,  1884,  p.  20,  pi.  1,  fig.  7; 

pi.  9,  fig.  7. 
Loc,  Gallatin  City,  Montana ;  Eureka  district,  Nevada. 
0h9,  The  ventral  pedicle  foramen  in  this  species,  the  genotype  of  Micromitra,  is 

partially  closed  posteriorly,  but  otherwise  does  not  seem  to  differ  genericully 

from  Iphidea. 

Iphidea  itiBsingenflifl  (Dwight).  Middle  Cambrian. 

Kutorgina  stissingensis  Dwight,  American  Jour.  Sci.,  3d  ser.,  XXXVIII,  1889,  p. 

145,  pi.  6,  figs.  5-8;— Trans.  VasHar  Brothers'  Inst.,  V,  1891,  p.  105,  pi.  1,  figs. 

5-8. 
Loc.  Stissing  Mountain,  Duchess  County,  New  York. 

Iphidea  raperba  Walcott.  Middle  Cambrian. 

Iphidea  cnf.  f  ornatella  Hall  and  Clarke,  Pal.  New  York,  VIII,  I*t.  I,  1892,  pi.  4, 

figs.  6,  7. 
Iphidea  superba  Walcott,  Proc.  U.  S.  National  Mus.,  XIX,  1897,  p.  711,  pi.  59, 

figs.  1-lc. 
Lo€.  Grand  Canyon  of  the  Colorado. 

Isogramma  Meek  and  Wortlien=Aulacorhynchus. 
Isogramma  millipuuctata  Meek  and  Wortlien=Aulacorhynclms  milli- 
punctatnm. 

KIVOEHA  Davidson.  Genotype  Terebratula  lima  Defrance. 

Kingena  Davidson,  Mon.  British  Cret.  Brach.,  Pal.  Soc,  1, 1853,  p.  42. 

Kingena  leonensiB  (Conrad).  VVasliita  (Lower  Cret.). 

Terebratula  leonensis  Conrad,  £niory*H  Rep.  IT.  8.  and  Mexican  Bound.  Survey, 
I,  1857,  p.  164,  pi.  21,  fig.  2.— Gabb,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1861, 
p.  18. 

Loc.  Leon  Springs,  Texas ;  also  Denison,  Texas  (Hill). 

Xingena  waooensis  (Roemer).  Washita  (Lower  Cret.). 

Terebratula  sp.  nndet.  Roemer,  Texas,  1849,  p.  408. 

Terebratula  wacoensis  Roemer,  Kreidebildung  von  Texas,  1852,  p.  81,  pi.  6,  fig.  2. — 
Gabb,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1861,  p.  18. 

Terebratula  choctawensis  Shumard,  Marcy\H  Rep.  Red  River  Louisiana,  1854,  p. 
195,  pi.  2,  fig.  3.— Gabb,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1861,  p.  19. 

f  Terebratula  wacoensis  Whiteaves,  MesozoicFoss.,  Geol.  Surv.  Canada,  I,  1879, 
p.  177. 

Loc.  Near  New  Braunfels,  Texas;  Trent  River,  Vancouver  Island.  ''I  have 
traced  its  continuity  from  the  Red  River  to  the  Rio  Grande  "  (Hill). 

Oba.  Gabb  is  correct  in  regarding  T.  choctawensis  as  a  synonym  for  T.  wacoen- 
sis.    **The  Vancouver  specimens  are  doubtful"  (Stanton). 

Elitambonitea  Pander=Clitambouites. 

Kouinckiana  americana  SwalIow=Prodactas  swallovi. 

KTJTOBOIHA  Billings.  Genotype  Obolella  cingiilata  Billings. 

Kutorgina  Billings  (partim),  Geol.  Vermont,  II,  1861,  p.  948,  figs.  347-349.— Bil- 
lings (partim),  Pal.  Fossils,  1, 1861,  p.  9,  figs.  8-10.— Dall, Bull.  U.  S. Nat.  Mus., 
8, 1877,  p.  40.— Walcott  (partim),  Bull.  U.  S.  Geol.  Survey,  30,  1886,  p.  101.— 
Beecher,  American  Jour.  Sci.,  3d  ser.,  XLI,  1891,  p.  345. — Hall  aud  Clarke, 
Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  90,  166,  183;— Eleventh  Ann.  Rep.  New 
York  State  Geologist,  1894,  p.  247. 
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Kntorgina  cing^lata  Billings.  Lower  Cambrian. 

Obolella  (Kntorgina)  cingnlata  BillingH,  Geol.  Vermont,  II,  1S61,  p.  948,  figs. 
347-349;— Pal.  Fossils,  I,  1861,  p.  8,  figs.  8-10. 

Obolella  cingnlata  Billings,  Geol.  Canada,  1863,  p.  284,  fig.  287. 

Kntorgina  cingnlata  Walcott,  Bull.  U.  S.  Geol.  Survey,  30,  1886,  p.  102,  pi.  9, 
fig.  1. — Beecher,  American  Jonr.  Sci.,  3d  ser.,  XLI,  1891,  p.  345. — Walcott, 
Tenth  Ann.  Rep.  U.  S.  Geol.  Survey,  1891,  p.  609,  pi.  69,  fig.  1.— Hall  and  Clarke, 
Pal.  Now  York,  VIII,  Pt.  I,  1892,  p.  92,  figs.  47^9;  pi.  4,  figs.  10-17. 

Loc.  Anse  an  Loup,  Labrador;  Swanton  and  Georgia,  Vermont;  Malvern  Hills, 
England ;  Island  of  Bornliolui,  Sweden. 

Kutorgina  labradorica  Walcott =Ipbidea  labradorica. 
Kutorginalabradorica  var.  swaiitonensis  Walcott=Iphidea  labradorica 

swautoneiisis. 
Kutorgina  latourensis  Mattliew=Billingsel1a  latourensis. 
Kutorgina  minutissima  Hall  and  Whitfield  =rlpbidea  sculptilis. 
Kutorgina  pannula  White =Ipbidea  pannulus. 
Kutorgina  i)rospecten8is  Walcott=Iphidea  prospectensis. 

IKntorgina  pterineoide?  Matthew.  Middle  Cambrian. 

Kntorgina  ?  pterineoides  Matthew,  Trans.  Royal  Soc.  Canada,  III,  1886,  p.  43, 

pi.  5,  fig.  19. 
Loc.  Han  ford  Brook  and  St.  Martins,  New  Brunswick. 
Ohs.  It  is  not  certain  that  this  species  is  a  brachiopod.     May  be  the  operculnm 

of  a  pteropod. 

Kutorgina  sculptilis  Walcott =Iph idea  scnlptilis. 
Kutorgina  stissingensis  Dwight=Iphidea  Htissingeusis. 
Kutorgina  whitfieldi  Walcott=Billing8ella  whitfieldi. 

LEIORHYKCHUS  Hall.  Genotype  Orthis  quadricostata  Yanuxem. 

Leiorhynchus  Hall,  Thirteenth  Rep.  New  York  State  Cub.  Nat.  Hist.,  1860,  p. 
75;— Twentieth  Rep.  Ibidem,  1867,  p.  272;— Pal.  New  York,  IV,  1867,  p.  355.— 
Waagen,  Pala»ontologica  Indica,  Ser.  XIII,  I,  1883,  p.  411. 

Liorhynchiis  llaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  193;— 
Thirteenth  Ann.  Rep.  Now  York  State  Geologist,  1895,  p.  827. 

01)8,  ^  sub  renns  of  Cam:ir.>t,(»chia,  differing  only  in  exterior  ornamentation. 

Leiorhynchns  booneiise  (Shumard).  Burlington  (L.  Carb.). 

Rhynchonella  boonensis  Shumard,  Geol.  Rep.  Misnouri,  1855,  p.  205,  pi.  C,  fig. 

0. — Kcyes,  Geol.  Survey  Missouri,  V,  1895,  p.  101. 
Liorhynchus  boonensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

194,  pi.  60,  fig.  85. 
Loc.  Columbia,  Boone  County,  and  Cooper  County,  Missouri. 

Leiorhynchns  dnbinin  Hall.  Marcellas  (Dev.). 

Leiorhynchns  dubins  Hall,  Pal.  New  York,  IV,  1867,  p.  36-1,  pi.  56,  figs.  22-^.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  59,  flgs.  6,  7. 

Rhynchonella  dubia  Tscheniyschew,  Mem.  Comity  G<^ologiqne  de  St.  Peters- 
burg, III,  3,  1887,  p.  90,  pi.  14,  fig.  7. 

Loc.  New  York;  Urals  of  Russia. 

Leiorh]mchus  globnliforme  (Yanuxem).  Chemung  (Dev.). 

Atrypa  globnliformis  Vanuxem,  Geol.  New  York;  Rep.  Third  Dist.,  1842,  p.  182, 

fig.  2. 
Leiorhynchns  globnliformis  Hall.  Pal.  New  York,  IV,  1867,  p.  364,  pi.  57,  figs. 

26-29.— Hall  and  Clarke,  Pal.  New  York,  VlII,  Pt.  II,  1893,  p.  194,  pi.  59, 

figs.  2f^27. 
Zoo.  Otaego  County f  New  York. 
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Leiorhjrnchaa  greeneanum  (Ulrich).  Waverly  (L.  Carb.). 

Rhynchonella  greenana  Ulrich,  Coot.  American  Pal.,  1,  1886,  p.  26,  pi.  3,  fig.  1. 
Liorhyncbus  greeDiauuB  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 

p.  194. 
Pagiiax  greenianns  Hall  and  Clarke,  Ibidem,  1895,  pi.  60,  figs.  36-38. 
Loe.  Near  New  Albany,  Indiana. 

Leiorhjrnchofl  (?)  hecate  Clarke.  Genesee  (Dev.). 

Leiorbyncbu8(  ?)  becate  Clarke,  Bull.  U.  S.  Geol.  Survey,  16,  lfc85,  p.  31,  pi.  3, 

fig.  4. 
Loc,  Ontario  County,  New  York. 
06«.  Probably  tbe  same  as  Spirifer  pluto  Clarke. 

Leiorhjrnohua  iris  Hall.  Cbemuiig  (Dev.). 

Leiorbyncbus  iris  Hall,  Pal.  New  York,  IV,  1867,  p.  360,  pi.  56,  figs.  41-13. 
Loc.  Rookford,  Iowa. 

Leiorhynchas  kelloggi  Hall.  Uamiltou  (Dev.). 

Leiorbynchna  kelloggi  Hall,  Pal.  New  York,  IV,  1867,  p.  361,  pi.  57,  figs.  1-12.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  194,  pi.  59,  figs. 
18-20, 32, 33. 

Leiorbyncbus  kelloggi?  Whitfield, Geol.  Wisconsin,  IV,  1882,  p.  334,  pi.  26, fig. 9. 

Rbyncbonella  kelloggi  Tschernyscbew,  M<^m.  Comity  G<5ologicjue  de  St.  Peters- 
burg,  III,  3,  1887,  p.  91,  pi.  14,  fig.  14. 

Loc,  Ohio;  New  York;  Milwaukee,  Wisconsin;  Urals  of  Russia. 

LeiorhjrnchnB  lanra  (Billings).  Marcelhis-IIauiilton  (Dev.). 

Rbyncbonella?  laura  Billings,  Canadian  Jour.,  V,  May,  1860,  p.  273,  figs.  26-28; — 

Geol.  Canada,  1863,  p.  384,  fig.  418. 
Leiorbyncbus  multicosta  Hall,  Thirteenth  Kep.  New  York  State  Cab.  Nat.  Hist., 

December,  1860,  p.  85,  figs.  14,  15,  on  p.  94;— Pal.  New  York,  IV,  1807,  p.  358, 

pi.  56,  figs.  26-40. 
Leiorbyncbus  lanra  Billings,  Canadian  Nat.  (icol.,  n.  ser.,  VII,  1874,  p.  240. 
Rbyncbonella  (Loiorhynchns)  laura  W^alcott,  Mon.  U.  S.  Geol.  Survey,  VIII, 

1884,  p.  159. 
f  Rbyncbonella  multicosta  Tschernyscbew,  Devon,  im  Douotz  Bockeu,  1886,  pi. 

15,  figs.  1-3;— M6ni.  Comit^  G<Sologi(|iie  de  St.  Petersburg,  III,  3,  1887,  p.  92. 
Liorhyncbus  multicosta  and  laura  Hall  and  Clarke,  Pal.  Now  York,  VIII,  Pt. 

II,  1893,  p.  194,  pi.  59,  figs.  8-10,  13-17. 
Loc,  Thed ford  and  Bosauquet,  Ontario;  New  York;  Eureka  district,  Nevada; 

f  Russia. 

Leiorhjrnchus  lesleyi  Hall  and  Clarke.  Upper  Devonian. 

Liorbynobua  lesleyi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  p.  368, 

pi.  59,  figs.  34-36. 
Loc.  "Pennsylvania." 

Leiorhynchua  limitare  (Yanuxem).  Marcellus  (Dev.). 

Ortbis  limitaris  Vanuxeni.  Geol.  New  York ;  Rep.  Third  Dist.,  1842,  p.  146,  fig.  3. 
Atrypa  limitaris  Hall,  Ibidem,  Kep.  Fourth  Dist.,  1843,  p.  182,  fig.  11. 
Leiorbynchns  limitaris  Hall,  Thirteenth  Hep.  New  York  State  Cab.  Nat    Hist., 

1860,  p.  85;— Pal.  New  York,  IV,  1867,  p.  356,  pi.  56,  figs.  6-21.— Whitfield, 

Annals  New  York  Acad.  Sci.,  V,  1891,  p.  550,  pi.  11,  fig.  11;— Geol.  Ohio, 

VII,  1896,  p.  444,  pi.  7,  fig.  11. 
Rhyncbonella  limitjiris  Tschernyscbew,  Mdmoires  du  Comit<S  G^ologique  de  St. 

Peternburg,  1887,  III,  3,  pi.  14,  fig.  5. 
Liorhyncbaa  limitaris  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  194, 

pi.  59,  figs.  12,  35. 
Loe,  Schoharie,  Marcellus,  Avon,  etc.,  New  York ;  Delaware  County,  Ohio  (JWbxfc- 

field) ;  Urals  of  Russia. 
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Leiorhynchns  mesioostale  Hall.  Portage-Chemung  (Dev.). 

Atrypa  mesacostalis  Hall,  Geul.  New   York;  Rep.  Fourth  Dist.,  1843,  Tables 

Organic  RemaiDs,  64,  fig.  1. 
Leiorhynchns  mesacostalis  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat. 

Hist.,  1860,   p.  86,   fig.  1;— Pal.  New  York,  IV,  1867,  p.  362,  pi.  67,  figs. 

18-25.— Kindle,  Bull.  American  Pal.,  6,  1896,  p.  37. 
Rhynchonella  mesacostalis  Tschernyschew,  Mdmoires  du  Comit6  G^ologique  de 

St.  Petersburg,  1887,  p.  91,  pi.  14,  figs.  3, 4. 
Liorhynchus  mesacostalis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

194,  pi.  59,  figs.  11,  12. 
hoc,  Ithaca,  Elmira,  Hath,  etc..  New  York;  Urals  of  Russia. 

Leiorhynchas  multicosta  Hall=:L.  laura. 

Leiorhynohus  mysia  Hall.  Marcellus  (Dev.)* 

Leiorhynchns  mysia  Hall,  Pal.  New  York,  IV,  1867,  p.  357,  pi.  56,  figs.  1-5. 
Loo,  Schoharie,  New  York. 

Leiorhynchns  nevadaense  Walcott.  Middle  Devonian. 

Rhynchonella  (Leiorhynchus)  nevadensis  Walcott,  Mon.   U.  S.  Geol.  Surrey, 

VIII,  1884,  p.  157,  pi.  14,  fig.  9. 
Loc.  Eureka  district,  Nevada. 

Leiorhynchns  newherryi  Hall.  Waverly  (L,  Carb.). 

Leiorhynchus  newberryi  Hall,  Twenty-third  Rep.  New  York  State  Cab.  Nat. 

Hist.,  1873,  p.  240,  pi.  11,  figs.  25-27. 
Liorhynchus  newberryi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

194,  pi.  59,  figs.  37,  38. 
Loo,  Kelloggsville,  Ashtabula  County,  Ohio. 

Leiorhynchns  qnadricostatnm  (Yanuxem).  Genesee  (Dev.). 

Orthis  quadricostata  Vanuxem,  Geol.  New  York;  Rep.  Third  Dist.,  1842,  p.  168, 
fig.  2. 

Atrypa  (Orthis)  quadricostata  Hall,  Ibidem,  Rep.  Fourth  Dist.,  1843,  p.  223,  fig.  2. 

Leiorhynchus  quadricostata  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat. 
Hist.,  1860,  p.  86;— Pal.  New  York,  IV,  1867,  p.  357,  pi.  56,  figs.  44-49.— 
Clarke,  Bull.  U.  S.  Geol.  Survey,  16,  1885,  p.  24.— Nettelroth,  Kentucky  Fos- 
sil Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  71. 

Leiorhynchus  quadricostata?  Meek,  King's  U.  S.  Geol.  £xpl.  40th  Pari.,  IV,  1877, 
p.  79,  pi.  3,  fig.  9. 

Liorhynchus  quadricostatus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 
p.  193,  pi.  59,  figs.  21,  22. 

Loo.  Ithaca,  Seneca  Lake,  Cayuga  Lake,  New  York;  Falls  of  Ohio;  White  Pine 
district,  Nevada. 

Leiorhynchns  robnstnm  Hall  and  Clarke.  Ghemang  (Dev.). 

Liorhynchus  robustus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pi.  59, 

figs.  30,  31. 
Loo,  Steuben  County,  New  York. 

Leiorhynchns  sesqniplicatnm  A.  Winchell.  Hamilton  (Dev.). 

Leiorhynchus  sesquiplicatus  A.  Winchell,  Rep.  Lower  Peninsula  Michigan,  1866, 

p.  9' . 
Loo,  Grand  Traverse  district,  Michigan. 

Leiorhjrnchns  sinnatnm  Hall.  Chemang  (Dev.). 

Leiorhynchus  sinuatus  Hall,  Pal.  New  York,  IV,  1867,  p.  362,  pi.  57,  figs.  13-17. 
Rhynchonella  (Leiorhynchus)  sinuatus  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII, 

1884,  p.  158,  pi.  14,  tig.  5. 
Liorhynchus  sinuatus  Hall  nud  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  18f  3,  p.  194. 
Zoo,  IthacA  and  Chemung  Narrows,  New  York;  Eureka  district,  Nevada. 
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LEFTiEVA  Dalman. 

Genotype  Prodactos  rugosa  HiaiQger=Oonchita  rhoinboidalis 
Wilckens. 

LepteeDa  Dalman,  Kongl.  Svenska  Vet.-Akad.  Handl.,  for  1827,  1828,  pp.  93,  94.— 
King,  Hon.  Permian  Foss.,  Pal.  Soc,  1850,  p.  104.— Hall  and  Clarke,  Pal. 
New  York,  VIII,  Pt.  I,  1892,  p.  276.— Winchell  and  Schuchert,  Minnesota 
Geol.  Snrvey,  III,  1893,  p.  409.— Hall  and  Clarke,  Eleventh  Ann.  Rep.  New 
York  State  GeologiBt,  1894,  p.  277. 

Leptagonia  McCoy,  Carb.  Foss.  Ireland,  1844,  p.  116. 

Plectambonites  (Eblert,  Fischer's  Mannel  Conchyliologie,  1887,  p.  1283. 

Leptsena  alternata  Conrad =Bafine8quina  alternata. 

Leptaena  alternistriata  Hall=Bafine8quina  alternata  alternistriata. 

Leptaena  barabnensis  Whitfield =Syntrophia  barabaensis. 

Leptsena  bipartita  Hall=Strophomena  bipartita. 

Leptaena  camerata  Hall=Eafinesquina  camerata. 

Leptsena  charlottflB  Winchell  and  Schnchert.  Trenton  (Ord.). 

Leptaina  charlottte  Winchell  and  Schnchert,  American  Geol.,  IX,  April  1,  1892, 
p.  288;— Minnesota  Geol.  Survey,  III,  1893,  p.  410,  pi.  32,  jftgs.  1-5. 

Strophomena  halli  Sardeson,  Bull.  Minnesota  Acad.  Nat.  Sol.,  Ill,  April  9,  1892, 
p.  334,  pi.  4,  figs.  36-38. 

Loc,  Minneapolis  and  St.  Paul,  Minnesota. 

Leptsena  concava  Hall=LeptaBnisca  concava. 

Leptaena  corrugata  Hall = Strophomena  corrugata. 

Leptaena  decipiens  Billings =Leptella  decipiens. 

LeptsBDa  defiecta  Hall=:Dinorthia  defiecta. 

Leptaena  deltoidea=Kafine8qnina  deltoidea  and  R.  minnesotaensis. 

LeptaBoa  depressa  Hall=L.  rhomboidalis. 

Leptsena  fasciata  Hall=Bafiuesquina  fasciata. 

Leptaena  incrassata  Hall=Eafine8quina  incrassata. 

lieptsena  indenta  Conrad =Stropheodonta  indenta. 
lieptcena  j  alia  Shaler = Strophomen  a  j  alia. 
Leptsena  laticosta  de  YerneuilrsTropidoleptas  carinatus. 
Ijeptaena  melita  Hall  and  Whitfield  =:DalmaneI]a  melita. 
Ijeptsena  mesacosta  Shamard^Rafinesqaina  mesicosta. 
licptsena  minnesotensiH  Sardeson = Plectambonites  sericeas. 
Leptiena  nucleata  Halls  Anoplia  nucleata. 
IieptSBna  obsenra  Hall^Rafinesquina  obscara. 
I^eptsena  orthididea  Hall=Strophonel]a  orthididea. 
Lept^na  patenta  Hall=Strophonella  paten  ta. 
Leptaena  planoconvexa  Hall = Strophomena  plaiiiconvexa. 
Leptaena  planumbona  Hall=Strophomena  rngosa. 
Lieptaena  plicatella  Ulrich=Plectambonites  plicatellas. 
Lept^na  plicifera  Qall=:DalmaneIla?  plicifera. 
Leptsena  praecosis  Sardeson=: Plectambonites  sericeas. 
Leptaena  profunda  Hall=Stropheodoiita  profunda. 
Leptaena  prolongata  Foerstes^Plectambonites  tranfiversalis  prolong- 
atus. 

Leptasna  panctulifera  Conrad =3 trophonella  punctulifera* 


240  SYNOPSIS  OF  AMERICAN   FOSSIL   BRACHIOPODA.        lBrLL.«7. 

Lept^na  quadrilatera  Shaler=L.  rbomboidalis. 
Leptena  recedens  Sarde8oii=Plectambonite8  sericeus. 
Leptfena  recta  Hall=Dinorthi8  deflecta. 

Leptaena  rhomboidalis  ( Wilckeiis).         Trentou-Waverly  (Ord.-L.  Carb.)- 

Conchita  rhomboidalis  Wilckeus,  Kachriet  von  selten  VerBteinerungeu^  1769,  p. 

77,  pi.  8,  figs.  43,  44. 
Strophomena  uudalosa  Conrad,  Fifth  Ann.  Rep^  Geol.  Survey  New  York,  1841, 

p.  54. 
Strophotueua  depres»a  Vannxeni,  Geol.  New  York;  Rep.  Third  Diet.,  1842,  p.  79, 

fig.  5.— Hall,  Ibidem,  Rep.  Fourth  Dist.,  1843,  p.  77,  fig.  5;  p.  104.  fig.  2.— 

Billings,  Canadian  Nat.  Geol.,  I,  1856,  p.   59,  pi.   1,  fig.   5. — Roemer,   Sil- 

Fauna  west.  Tennessee,  1860,  p.  65,  pi.  5,  fig.  2. 
Stropbomena  undulatus  Vauuxem,  Geol.  New  York ;  Rep.  Third  Dist.,  1842,  p. 

139,  fig.  3. 
Stropbomena  undulata  Hall,  Ibidem,  Rep.  Fourth  Dist.,  1843,  p.  175,  fig.  3. — 

Yandell  and  Shumard,  Cout.  Geol.  Kentucky,  1847,  p.  11. 
Productusf  snlcatus  Casteluau,  Essai  Syst.  Sil.  rAmdrique  Septentrionale,  1843, 

p.  39,  pi.  13,  fig.  7. 
Prodnctus  sulcifer  de  Verneuil,  Ibidem,  1843,  p.  39. 
LeptaRua  tenui  striata  Hall,  Pal.  Now  York,  I,  1847,  p.  108,  pi.  3 1  A,  fig.  4. — Hall 

and  Clarke,  Pal.  New  York,  VIII.  Pt.  I,  1892,  pi.  8,  figs.  12-16. 
Leptn*na  depressa  Hall,  Pal.  New  York,  II,  1852,  p.  62,  pi.  21,  fig.  8;  p.  257,  pi. 

53,  fig.  6.— Roger.s,  G«  ol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  823,  fig.  630. 
Stropbomena  rugosa  Hall,  Pal.  New  York,  III,  1859,  p.  195,  pi.  19,  fig.  1. 
Stropbomena  rhomboidalis  Billings,  Canadian  Jour.,  VI,  1861,  p.  336,  figs.  Ill, 

112;— Geol.  Canada,  1863,  p.  311,  fig.  314;  p.  367,  fig.  373;— Proc.  Portland 

8oc.  NAt.  Hist.,  1863,  p.  107,  pi.  3,  fig.  1.— Hall,  Pal.  New  York,  IV,  1867,  p. 

76,  pi.  12.  figs.  16-18;   p.  414,  pi.  15,  figs.  15,  16.— Meek  and  Wortbeu,  Geol. 

Survey  Illinois,  III,  1868,  p.  426,  pi.  10,  fig.  7.— Meek,  Pal.  Ohio,  I,  1873,  p. 

75,  pi.  5,  fig.  6.— Billings,  Pal.  Foss.,  II,  1874,  p.  27.— White,  Wheeler's  Expl. 

Survey  west  100th  Merid.,  IV,  1875,  p.  85,  pi.  5,  fig.  5  —Hall  and  Whitfield, 

King's  U.  S.  Geol.  Expl.  40tli  Pari.,  IV,  1877,  p.  253,  pi.  4,  fig.  4.^Hall. 

Twenty-eighth  Rep.  New  York  State  Mus.  Nat.  Hist.,  1879,  p.  151,  pi.  22, 

figs.  4-10. — Miller,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  IV,  1881,  p.  1. — Hall, 

Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  288,  pi.  22,  figs.  4-10;— Second 

Ann.  Rep.  New  York  State  Geol.,  1883,  pi.  38,  figs.  17-^1.— Walcott,  Mon. 

U.  S.  Geol.  Survey,  VIII,  1884,  p.  118.— Beecher  and  Clarke,  Mem.  New  York 

State  Mus.,  I,  1889,  p.  18,  pi.  2,  figs.  1-13.— Nettelroth,   Kentucky  Fossil 

Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  150,  pi.  18,  figs.  1-3. — Foerste, 

Proc.  Boston  Soc.  Nat.  Hist.,  XXIV,  1890,  p.  298. — Beecher,  American  Jour. 

Sci.,  3d  ser.,  XLI,  1891,  p.  357,  pi.  17,  figs.  18-21.— Uerrick,  Geol.  Ohio,  VII, 

1895,  pi.  20,  tig.  6. 
Stropbomena  analoga  Davidson,  Quart.  Jour.  Geol.  Soc.  Loudon,  XIX,  1863,  p. 

173,  pi.  9,  fig.  18.— DawKon,  Aca<lian  Geol.,  3d  ed.,  1878,  p.  295,  fig.  95. 
Lept:ena  (|nadrilat<'ra  Sbaler,  Bull.  Mus.  Comp.  Zool.,  4,  1865,  p.  65. 
Stropbomena  gibbosa  James,  Cincinnati  Quart.  Jour.  Sci.,  I,  1874,  p.  333. 
Stropbomena  tenuistriata  Miller,  Ibidem.  II,  1875,  p.  55. — Hall,  Second  Ann. 

Rep.  New  York  State  Geol.,  1883,  pi.  38,  figs.  12-16. 
Lepta;na  rhomboidalis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  279, 

pi.  8,  figs.  17-31 ;  pi.  15A,  figs.  40-42;  pi.  20,  figs.  21-24.— Foerste,  Geol.  Ohio, 

VII,  1895,  p.  566. 
Leptaena  (Stropbomena)  rhomboidalis,  Beecher,  American  Jour.  Sci.,  3d  ser., 

XLIV,  1892,  p.  150,  1.1.  1,  figs.  7-9. 
Plectambonites  rhomboidalis  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  70,  fig. 6. 
Loo.  Generally  distributed  in  the  above-given  formations  throughout  America 

and  Europe. 
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LsptflBiia  rhomboidaliB  ventriccMa  Hall.  Oriskapy  (Dev.). 

Strophomena  depressa  var.  yentrioosa  Hall,  Tenth  Rep.  New  York  8tate  Cab. 

Nat.  Hist.,  1857,  p.  55. 
Strophomena  mgosa  yar.  yentricoea  Hall,  Pal.  New  York,  III,  1859,  p.  417,  pi. 

94,  figs.  2,  3. 
Leptaena  rhomboidalis  yar.  yentrieosa  Hall  and  Clarke,  Pal.  New  York,  VIII, 

Pt.  I,  1892,  pi.  15A,  fig.  43. 
Loc.  Albany  and  Schoharie  counties,  New  York ;  Cumberland,  Maryland ;  Cayuga, 

Ontario. 

Leptsena  rngo8a=L.  rhomboidalis. 
Leptsena  saxea  SardesonsPlectambonites  sericens.     ' 
Leptena  sericea  SowerbysPlectambonites  sericeos. 
Leptsena  sordida  BilliDgssLeptella  sordida. 

L0pt8B]ia(?)  steUmeri  Kayser.  OrdoviciaD. 

Leptcena  steUneri  Kayser,  Pabeontographioa,  Suppl.,  III|  1876,  p.  21,  pi.  3,  fig.  21. 
Xoo.  Guaco,  Argentine  Republic. 

Od«.  Since  this  species  has  a  high  ventral  area  and  a  perforated  deltidium  it  is 
probably  a  Clitambonites. 

Leptena  striata  Hall=Strophonella  striata. 

Leptsena  subplana  Hall=Orthothetes  sabplanns, 

LeptsBoa  snbquadrata  HalI=Ghristiania  sabquadrata. 

Leptsena  sabtenta  HallsStrophoiuena  trentonensis  or  S.  mgosa  sub- 

tenta. 
Leptsena  sulcata  de  Yernenils  Strophomena  sulcata. 
Leptsena  tenuilineataHallsKafinesquina  tcnniliueata. 
Leptcena  tenuistriata  Hall=L.  rhomboidalis. 
Leptsena  transyer8ali8=Plectambonite8  transversalis. 
Leptsena  transversalis  yar.  alabamaensis  Foerste  =  Plectambonites 

transversalis  alabamaensis. 
Leptaena  trilobata  Owen= Strophomena  trilobata. 

Leptsena  unioostata  Meek  and  Worthen.  Lorraine  (Ord.). 

Leptsena  (n.  sp.  f )  Owen,  Geol.  Survey  Wisconsin,  Iowa,  Minnesota,  1852,  pi.  2B, 

fig.  3.    [See  8i>ecimen  in  U.  S.  Nat.  Mus.,  Cat.  Invert.  Foss.,  17908.] 
Strophomena  nnicostata  Meek  and  Worthen,  Geol.  Survey  Illinois,  IIl^  1868,  p. 

335,  pi.  4,  fig.  11.— Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  262,  pi.  12,  fig.  14. 
Rafinesqaina  nnicostata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi. 

15A,  fig.  39;  pi.  20,  fig.  25. 
Leptsna  nnicostata  Winchell  and  Schuohert,  Minnesota  Geol.  Survey,  III,  1898, 

p.  411,  pi.  32,  figs.  6-9.— Whiteaves,  Pal.  Foss.,  Ill,  Pt.  Ill,  1897,  p.  174. 
Loc.  Savanna  and  Wilmington,  Illinois ;  Delafleld  and  Iron  Ridge,  Wisconsin ; 

Spring  Valley  and  Granger,  Minnesota ;  lAttners,  Iowa ;  Rapids  of  the  Nelson 

River,  Lake  Winnifieg,  Manitoba. 

LeptSBna  variolata  d'OrbignyssChonetes  yariolatns. 
Leptaena  yicina  GastelnausOhonetes  yieinns. 

LEPTjEHISCA  Beecher.  Genotype  LeptsBna  concaya  Hall. 

Lepteenisoa  Beecher,  American  Jour.  Sci.,  3d  ser.,  XL,  1890,  p.  239,  pi.  9,  figs.  1-5. — 
HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  300;- Eleventh  Ann. 
Rep.  New  York  State  Geologist,  1894,  p.  291. 

BulL  87 16 
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Lepteenuoa  adnasoens  Hall  and  Clarke.  Lower  Helderberg  (Dev.). 

Leptaenisca  adnasceDB  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  301, 

352,  pi.  15A,  figs.  22, 23. 
Loc.  Near  Clarksville,  New  York. 

LeptaBnisca  concava  Hall.  Lower  Helderberg  (Dev.). 

Lepttf^na  concava  Hall,  Tenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1857,  p. 

47; -Pal.  New  York,  III,  1859,  p.  197,  pi.  18,  fig.  2. 
Leptfenaf  (subgennsf)  concava  Hall,  Second  Ann.  Rep.  New  York  State  Geol., 

1883,  pi.  46,  figs.  30,  31. 
Leptsenisca  concava  Beecber,  A.merican  Jour.  Sci.;  3d  ser.,  XL,  1890,  p.  238,  pi. 

9,  figs.  1-5.— HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  300,  pi.  15, 

figs.  30,  31;  pi.  15A,  figs.  19-21. 
Loc,  Albany  County,  New  York ;  Deoatnr  County,  Tennessee. 

LeptflBnisca  tangeiu  Hall  and  Clarke.  Lower  Helderberg  (Dev.). 

LeptsBnisca  tangens  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  301, 

352,  pi.  15A,  figs.  24^30. 
Loc.  Near  Clarksville,  New  York. 

LEPTELLA  Hall  and  Clarke.  Genotype  Leptsena  sordida  Billings. 

Leptella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  293 ;— Eleventh 
Ann.  Rep.  New  York  State  Geologist,  1894,  p.  277. 

Leptella  deoipiens  (Billings).  Calciferoos  (Ord.). 

Leptssna  decipiens  BillingH,  Pal.  Fossils,  I,  1862,  p.  74,  ^g.  67;  p.  219;— GeoL 

Canada,  1863,  p.  231,  fig.  243. 
LepteUa  decipiens  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  294. 
Loo,  Point  Levis,  Canada;  Portland  Creek,  Newfoundland. 

Leptella  sordida  (Billiugs).  Calciferous  (Ord.). 

Leptffina  sordida  Billings,  Pal.  Fossils,  1, 1862,  p.  73,  fig.  66;— Geol.  Canada,  1863, 

p.  231,  fig.  242. 
LepteUa  sordida  Uall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  293,  pi. 

15A,  figs.  12-16. 
Loo.  Point  Levis,  Canada. 

LEPTOBOLUS  HaU.  Genotype  L.  lepis  Hall. 

Leptobolus  Hall,  Description  n.  sp.  Foss.  from  Hndson  River  Group,  1871,  p.  3;— 
Twenty-fourth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1872,  p.  226.~-Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  73,165;— Eleventh  Ann.  Rep. 
New  York  State  Geologist,  1894,  p.  241. 

Leptobolus  g^randis  Matthew.  Lowest  Ordovician. 

Leptobolus  grandis  Matthew,  Trans.  Royal  Soc.  Canada,  X,  1874,  p.  91,  pi.  16, 

fig.  7. 
Loc.  HardingviUe,  New  Brunswick. 

Leptobolns  inBignis  HaU.  Utica  (Ord.). 

Leptobolus  insignis  Hall,  Descrip.  n.  sp.  Foss.  from  Hndson  River  Group,  1871, 
p.  3,  pi.  3,  fig.  17;— Twenty-fourth  Rep.  New  York  State  Cab.  Nat.  Hist., 
1872,  p.  227,  pi.  7,  ^g,  17.— Nicholson,  Pal.  Province  Ontario,  1875,  p.  85.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  74,  pi.  3,  figs.  1-6. 

Loo,  Middlevillo,  Utica,  etc..  New  York;  Ottawa,  Canada;  Cincinnati,  Ohio. 

Leptobolus  lepis  Hall.  Utica  (Ord.). 

Leptobolus  lepis  Hall,  Description  n.  sp.  Foss.  from  Hudson  River  Qronp,  1871, 
p.  3,  pi.  3,  figs.  19,20;— Twenty-fourth  Rep.  New  York  State  Cab.  Nat.  Hist., 
1872,  p.  226,  pi.  7,  figs.  19, 20.— Hall  and  Whitfield,  Pal.  Ohio,  II,  1875,  p.  69, 
pi.  1,  figs.  10, 11. — Miller,  Cincinnati  Quart.  Jour.  8ci.,  II,  1875,  p.  11. — HaU 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  74,  pi.  3,  figs.  8-10. 

Z0C.  CinciDUBti,  Ohio, 
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Leptobdiu  ooddentaliB  Hall.  Maquoketa  (Ord.). 

Leptobolas  occiden talis  Hall,  Description  n.  sp.  Foaa.  from  Hudson  River  Group, 

1871,  p.  3,  pi.  3,  fig.  18;— Twenty-fourth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1872,  p.  227,  pi.  7,  fig.  18,— HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I, 
1892,  pi.  3,  fig.  7. 

Loc.  Hawleys  Mills,  Iowa ;  Platteville,  Wisconsin ;  Ottawa,  Canada  (Ami). 

LeptocGBlia  Hall=Auoplotheca. 
Leptoccelia  propria  Han= Anoplotheca  flabellites. 
LeptocoBlia  disparilis  Hall=Atrypina  disparilis. 
Leptocoelia  imbricata  Hall=Atrypina  imbricata. 

LEPTOSTBOPHIA  Hall  and  Clarke. 

Genotype  Stropheodonta  magnifica  Hall. 

Leptostrophia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  288;— Elev- 
enth Ann.  Rep.  New  York  State  Geologist,  1894,  p.  281. 

Ob$.  This  is  a  subdivision  of  Stropheodonta.  The  following  species  have  been 
referred  to  it :  S.  magnifica,  S.  perplana,  S.  textilis,  S.  beokei,  S.  magni  ventra, 
S.  jnnia,  8.  Irene,  8.  blainvillei,  and  S.  tullia. 

XDTDSTBCEMELLA  Hall  and  Clarke.    Genotype  L.  aspidiam  H.  and  C. 

LindstroemeUa  Hall  and  Clarke,  Extract  Pal.  New  York,  VIII,  1890,  p.  134 ;— Pal. 
New  York,  VIII,  Pt.  I,  1892,  p.  134 ;— Eleventh  Ann.  Rep.  New  York  State 
Geologist,  1894,  p.  257. 

Idnditrcemella  aspidinm  Hall  and  Clarke.  Hamilton  (Dev.). 

Lindstroemella  aspidium  Hall  and  Clarke,  Extract  Pal.  New  York,  VIII,  1890,  p. 

134,  pi.  4E,  figs.  25-28;— Pal,  New  York,  VIII,  Pt.  I,  1892,  pp.  134, 178,  pi.  4E, 

figs.  25-28. 
Loc,  Leonardsville,  Hamilton,  Darien,  etc.,  New  York. 

XniGTriiA  Brngoi^re.  Genotype  Lingnla  anatina  Lamarck. 

Lingula  Brugui^re,  Enoyolop^die  M^thodique,  I,  1792,  pi.  250.— Meek  and  Hay- 
den,  Pal.  Upper  Missouri,  Smithsonian  Cont.  to  Knowl.,  XIV,  172,  1864,  p. 
68.— Hall,  Pal.  New  York,  IV,  1867,  p.  5.— Dall,  American  Jour.  Conch.,  VI, 
1870,  pp.  153,  154.— Meek,  Hayden's  U.  S.  Geol.  Survey  Terr.,  IX,  1876,  p.  7.— 
Dall,  Bull.  U.  S.  Nat.  Museum,  8,  1877,  p.  43.— Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  I,  1892,  pp.  2,  161.— Winchell  and  Schuchert,  Minnesota 
Geol,  Survey,  III,  1893,  p.  338.— Hall  and  Clarke,  Eleventh  Ann.  Rep.  New 
York  State  Geologist,  1894,  p.  226. 

Lingnla  acaminata  Hall=LingnlepiH  acuminata. 
Lingnla  acntangula  BoemersLingnlepis  acutangnlus. 

Idngola  aontirovtrifl  Hall.  Clinton  (Sil.). 

Lingula  acutirostra  Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  p.  77,  iig.  9 

on  p.  76;— Pal.  New  York,  II,  1852,  p.  56,  pi.  20,  fig.  5. 
Loc,  Wolcott,  New  York. 
Ohs,  Based  upon  a  single  specimen  now  lost. 

lingnla  aqnalis  Hall.  Trenton  (Ord.). 

Lingula  asqualis  Hall,  Pal.  New  York,  I,  1847,  p.  95,  pi.  30,  fig.  3.— Wah^ott,  Proc. 

U.  S.  Nat.  Mus.,  XI,  1888,  p.  480,  fig.  3.— Hall  and  Clarke,  Pal.  New  York,  VIII, 

Pt.  I,  1892,  p.  9,  fig.  4. 
Lac.  Middleville,  Trenton  Falls,  and  Rome,  New  York. 

lingula  alba-pinenBiB  Walcott.  Upper  Devonian. 

Lingula  albapinensis  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  108,  pi.  2, 

fig.l. 
Loo.  White  Pine  district,  Nevada. 
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Lingula  alveata  HalI=DigiioiDia  alveata. 

Lingula  ampla  Owen=Lingulella  ampla. 

Liugula  antiqua  Eminon8=Lingalepis  acuminata. 

Lingula  antiqua  Hall,  1851, 1862,  Hayden,  1863  (non  Hall,  1847) =Lin- 

gulepis  pinniformis. 
Lingula  antiquata  Kmmons=LinguIepi8  acuminata. 

Lingula  artemis  Billings.  Gasp^  No.  5  (L.  Dev.). 

Lingala  artemis  BiUingB,  Pal.  FossUb,  II,  1874,  p.  14,  fig.  4. 
Loo,  Gasp^,  Cape  Bon  Ami. 

Lingula  atra  Herrick.  .      Waverly  (L.  Garb.). 

Lingula  atra  Herrick,  Bnll.  Denison  Univ.,  IV,  1888,  pp.  13,  16,  pi.  10,  fig.  30;— 

Geol.  Ohio,  VII,  1895,  pi.  22,  figs.  5,  6. 
Loc,  Cuyahoga  River,  Ohio. 

Lingula  attenuata  Hall=61os8ina  trentonensis. 
Lingula  aurora  Hall=LingulelIa  aurora. 
Lingula  aurora  var.  nall=Lingulella  stoneana. 

Lingula  belli  Billings.  Ghazy  (Ord.). 

Lingula  belli  Billings,  Canadian  Nat.  G«ol.,iy,  1859,  p.  431,  figs.  7,  8;— Geol. 

Canada,  1863,  p.  124,  fig.  47. 
Loc.  Island  of  Montreal,  Allnmette  Island,  Canada. 

Lingula  beltrami  Winchell  and  Schuchert.  Lorraine  (Ord.). 

Lingula  beltrami  Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  189:^, 

p.  351,  figs.  25a,  25b. 
Loc.  Spring  Valley,  Minnesota. 

Lingula  bioarinata  Eingueberg.  Niagara  (Sil.). 

Lingula  bicarinata  Kingneberg,  Proc.  Acad.  Nat.  Sci.  iPhiladelphia,  1884,  p.  149, 

pi.  3,  fig.  8.— Miller,  N.  American  Geol.  Pal.,  1889,  p.  349. 
Loo.  Lockport,  New  York. 

Lingula  billingsana  Whitcave8=Lingulella  billingsana. 

Lingula  bisulcata  Ulrich.  Utica  (Ord.). 

Lingula  bisnlcata  Ulrich,  American  Geologist,  III,  1889,  p.  380,  fig.  2,  on  p.  378. 
loo.  Ludlow,  Kentucky. 

Lingula  brevirostrifl  Meek  and  Hayden.  Jurassic. 

Lingula  brevirostris  Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1858, 
p.  50; — Ibidem,  1860,  p.  419; — Pal.  Upper  Missouri,  Smithsonian  Cont.  to 
Knowl.,  XIV,  172,  1865,  p.  69,  pi.  3,  fig.  3.— Whitfield,  PoweU's  Geol.  Geogr. 
Survey  Rocky  Mt.  Region,  1880,  p.  346,  pi.  3,  figs.  4,  5. 

Loc,  Black  Hills,  Dakota. 

Lingula  briseis  BillingH.  Trenton  (Ord.). 

Lingula  briseis  Billings,  Pal.  Fossils,  I,  1862,  p.  48,  fig.52;--Geol.  Canada,  1863, 

p.  161,  fig.  136. 
Loo,  Bayonne  River,  Canada. 

Lingula  (1 1)  calumet  N.  H.  Winchell.  f  Gambrian. 

Lingula  calumet  N.  H.  Winchell,  Thirteenth  Ann.  Rep.  Geol.  Nat.  Hist.  Survey 

Minnesota,  1885,  p.  65.— MiUer,  N.  American  Geol.  Pal.,  1889,  p.  349. 
Loc.  Pipestone,  Minnenota. 
Ob».  It  is  not  certain  that  these  specimens  are  organic. 
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Iiiiigala(?)  canadaftiiiiiB  Billings.  Trenton  and  Lorraine  (Ord.). 

Lingula  canadensis  BiUings,  Pal.  Fossils,  1, 1862,  p.  114,  fig.  95; — Gool.  Canada, 
1863,  p.  210,  fig.  209.--Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p. 
27.— Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  352,  fig.  26. 

Loc.  Anticosti ;  in  the  Galena  at  Mantorville  and  Hader,  Minnesota. 

Lingnla  earbonaria  Shumard.  Upper  Garboniferous. 

Lingnla  Garbonaria  Shnmard,  Trans.  St,  Louis  Acad.  Sci.,  I,  1858,  p.  ^15. 
Loe,  Clarke  County,  Missouri. 

Lingnla  centrilineata  HalL  Lower  Helderberg  (Dev.). 

Lingula  oentriUneata  Hall,  Pal.  New  York,  III,  1859,  p.  155,  pi.  9,  figs.  1,  2.— 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  15. 
Loc,  Albany  County,  New  York. 

Lingnla  ceryx  Hall.  Schoharie  (Dev.). 

Lingnla  ceryx  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p. 

19;— Pal.  New  York,  IV,  1867,  p.  5,  pi.  2,  fig.  1. 
Loe,  Clarkesville,  New  York. 

T.ingnU  cincinnatienBiB  Hall  and  Whitfield.  Lorraine  (Ord.). 

Lingulella  (Dignomia)  cincinnatiensis  Hall  and  Whitfield,  Pal.  Ohio,  II,  1875, 

p.  67,  pi.  1,  figs.  2,  3. 
Lingulella  cincinnatiensis  Miller,  American  Pal.  Foss.,  1877,  p.  116. 
Loc.  Cincinnati,  Ohio. 

Lingnla  dathrata  Winchell  and  Schuchert.  Trenton  (Ord.). 

Lingnla  clathrata  Wmohell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893, 

p.  345,  pi.  29,  fig.  42. 
Loc,  St.  Paul,  Minnesota. 

Lingnla  clintoni  Yannxem.  Clinton  (Sil.). 

Lingnla  oblonga  Conrad  (non  Eichwald),  Third  Ann.  Rep.  Geol.  Survey  New 

York,  1839,  p.  65.— Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  p. 77,  fig. 

4; — Pal.  New  York,  II,  1852,  p.  54,  pi.  20,  fig.  1. — Rogers,  Geol.  Pennsylvania, 

II,  Pt.  II,  1858,  p.  823,  fig.  629. 
Lingula  clintoni  Vannxem,  Geol.  New  York;  Rep.  Third  Dist.,  1842,  p.  79,  fig.  4. 
Lingula  suboblonga  d'Orbigny,  Prodrome  Pal.  Stratig.,  1850,  p.  34. 
Loo.  Cayuga  County,  New  York;  Pennsylvania;  Hamilton,  Ontario;  Arisaig, 

Nova  Scotia  (Honeyman  and  Ami). 

Lingnla  cobonrgeniii  Billings.  Trenton  (Ord.). 

Lingula  cobourgensis  Billings,  Pal.  Fossils,  1, 1862,  p.  50,  fig.  54 ; — Geol.  Canada, 

1863,  p.  161,  fig.  132. 
Lingula  cobourgensis f  Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III, 

1893,  p.  346,  pi.  29,  fig.  12. 
Loc.  Cobourg  and  Colingwood,  Canada;  f Minneapolis,  Minnesota;  in  the  Utica 

at  Ottawa,  Canada  (Ami). 

Lingnla  coheni  A.  Ulrich.  Middle  Devonian. 

Lingula  coheni  A.  Ulrich,  N.  Yahrb.  f.  Mineral.,  Beilageband,  VIII,  1892,  p.  82, 

pi.  6,  fig.  11. 
Loc.  Near  Pulqnina,  Bolivia. 

Lingnla  oomplanata  Williams.  Hamilton-Ithaca  (Dev.). 

Lingula  nnda  Hall,  Pal.  New  York,  IV,  1867,  pi.  2,  fig.  4  (not  figs.  5,  6). 
Lingula  complanata  Williams,  Proc.  American  Ass.  Adv.  Sci.,  XXX,  1882,  p.  188 ; — 

BuH.  U.  S.  Geol.  Survey,  3,  1884,  pp.  14,  15,  20,  22.— Hall  and  Clarke,  Pal. 

New  York,  VIII,  Pt.  1, 1892,  pi.  1,  fig.  17. 
Loo,  Ithaca  and  Canandaigna  Lake,  New  York. 
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langalacompta  Hall  and  Clarke.  Hamilton  (Dev.)« 

Lingula  compta  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  I,  1892,  p.  171,  pi.  1, 

fig.  16. 
Loc»  Canandaigaa  Lake,  New  York. 

Lingula  ooncentrica  yanaxem=Schizobolas  concentricas. 

Lmg^nla  ooncentrica  Conrad.  f  Corniferous  (Dev.). 

Lingula concentrica  Conrad,  Third  Ann.  Rep.  Geol.  Survey  New  York,  1839,  p  64. 
Loc.  "Helderberg  Mountains/' New  York. 
06«.  Insufficiently  defined  to  be  recognized. 

Lmgola  oovingtoneiisis  Hall  and  Whitfield.  TJtica  (Ord.). 

Lingula  covingtonensis  Hall  and  Whitfield,  Pal.  Ohio,  II,  1875,  p.  67,  pi.  1,  fig. 

1.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  8. 
Loc,  Covington,  Kentucky. 

Lingala  crassa  Hall^Glossina  crassa. 

Lingala  crawfordsvillennB  Garley.  Keokak  (L.  Carb.). 

Lingula  crawfordavillensls  Gurley ,  New  Carboniferous  Foss.,  1,  1883,  p.  2. — Mil- 
ler, N.  American  Geol.  Pal.,  1889,  p.  350. 
Loc,  Crawfordsvllle,  Indiana. 
Oh».  Should  be  compared  with  L.  varsaviensis. 

Lingnla  cuneata  Conrad.  Medina  (Sil.). 

Lingula  cuneata  Conrad,  Third  Ann.  Rep.  Geol.  Survey  New  York,  1839,  pp.  63, 
64.— Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1^3,  p.  48,  fig.  5;— Pal.  New 
York,  II,  1852,  p.  8,  pi.  4,  fig.  2.--Han  and  Clarke,  Pal.  New  York,  Vni  Pt. 
I,  1892,  p.  12,  pi.  1,  figs.  11,  12;  pi.  4K,  fig.  9. 

Lingulella  cuneata  Miller,  N.  American  Geol.  Pal.,  1889,  p.  352. 

Loo,  Medina  and  Lockport,  New  York. 

Lingnla  cnrta  Conrad.  Trenton-Utica  (Ord.). 

Lingula  curta  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842,  p.  ^66,  pi. 
15,  fig.  12.— Hall,  Pal.  New  York,  I,  1847,  p.  97,  pi.  30.  fig.  6.— Rogers,  Geol. 
Pennsylvania,  II,  Pt.  II,  1858,  p.  818,  fig.  604.— Billings,  Geol.  Canada,  1863, 
p.  161,  fig.  138;  p.  201,  fig.  197.— Emerson,  Geol.  Frobisoher  Bay;  Nourse's 
Narr.  Hall's  Arctic  Exped.,  App.,  Ill,  1879,  p.  578. 

Loo.  East  Canada  Creek  and  Middleville,  New  York;  Carlisle,  etc.,  Pennsyl- 
vania; Montmorency  Falls,  Canada;  I*^obischer  Bay. 

Idngnla  cuyahoga  Hall.  Cbemang-Waverly  (Dev.-L.  Oarb.). 

Lingula  cuyahoga  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863, 
p.  24;— Pal.  New  York,  IV,  1867,  p.  15,  pi.  1,  fig.  5.— Herrick,  Bull.  Denison 
Univ.,  IV,  1888,  p.  13;— Geol.  Ohio,  VII,  1895,  pi.  22,  fig.  9. 

Lingula  cuyahogaf  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pi.  1,  fig.  18. 

Loc,  Akron  and  Cuyahoga  Falls,  Ohio ;  Chemung  group,  Panama,  New  York. 

Lingula  cyane  Billing8=Glo8sina  cyane. 
Lingula  daphne  Billings =Glossina  trentonensis. 
Lingula  dawsoni  Matthew  =:Lingulella  dawsoni. 

Lingnla  delia  Hall.  Hamilton  (Dev.). 

Lingula  delia  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p.  22  ;— 
Pal.  New  York,  IV,  1867,  p.  12,  pi.  2,  fig.  9.— Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  1, 1892,  p.  15,  pi.  1,  fig.  29. 

Loo*  Canandaigua  Lake,  New  York. 

Lingnla  densa  Hall.  Hamilton  (Dev.). 

Lingnla  densa  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863, p.  22;— 
Pal.  New  York,  IV,  1867,  p.  11,  pi.  2,  figs.  10,  11. 
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Idngiila  dema  Hall — Oontinned. 

Lingnla  densaf  Hall  and  Clarke,  PaL  New  York,  VIII,  Pt.  1, 1892,  p.  15,  pi.  1, 

fig.  23. 
Loo.  Summit  and  Centerfield,  New  York. 

Idngiila  desiderata  Hall.  Oomiferoas  (Dev.). 

Lingnla  desiderata  Hall,  Sixteenth  ITep.  New  York  State  Cab.  Nat.  Hist.,  1863, 

p.  19;— Pal.  New  York,  IV,  1867,  p.  6,  pi.  2,  fig.  2. 
Loc,  Ontario  Connty,  New  York. 

Iii]igiila(?)  dolata  SardesoD.  Galciferous  (Ord.). 

Lingnla  dolata  Sardeson,  Bull.  Minnesota  Acad.  Nat.  Sol.,  IV,  1896,  pi.  6,  fig.  12. 
Loc.  Stillwater,  Minnesota. 

Lingala  dubia  d'OrbignysOlossina  dabia. 

Idngola  elder!  WhitAeld.  Trenton  and  Lorraine  (Ord.). 

Lingnla  elderi  Whitfield,  Amerioan  Jonr.  Sci.,  3d  ser.,  XIX,  June,  1880,  p.  472, 
figs.  1, 2;— Oeol.  Wisconsin,  IV,  1882,  p.  345,  pi.  27,  figs.  1^.— Hall  and  Clarke, 
Pal.  New  York.  VIII,  Pt.  I,  1892,  p.  11,  pi.  1,  figs.  21, 22.— Winchell  and  Sohn- 
ehert,  Minnesota  Qeol.  Snrvey,  III,  1893,  p.  339,  pi.  29,  figs.  1-4. 

Lingnla  minnesotensis  N.  H.  Winchell,  Eighth  Ann.  Rep.  Geol.  Nat.  Hist.  Sur- 
vey Minnesota,  July,  1880,  p.  61. 

Loe,  Rochester,  Minneapolis,  etc.,  Minnesota;  Beloit,  Wisconsin;  Cincinnati, 
Ohio. 

Lingnla  elegantula  ShaIer=:L.  rectilateralis. 
Lingnla  elliptica  Hall  (non  Phillips) =L.  snbelliptica. 

Lingiila(l)  elliptica  Emmons.  Cambrian. 

Lingnla  elliptica  Emmons  (non  Phillips,  1836),  American  Geology,  Pt.  II,  18&5, 

p.  112. 
Loe,  Angnsta  County,  Virginia. 
Ob§.  This  species  belongs  to  another  genns.    The  specific  name  will  therefore 

not  conflict  with  that  of  Phillips. 

Lingnla  elongata  Hall.  Trenton  (Ord.). 

Lingnla  elongata  Hall,  Pal.  New  York,  1, 1847,  p.  97,  pi.  30,  fig.  5.— Billings,  Geol. 

Canada,  1863,  p.  161,  fig.  135.— Whiteaves,  Pal.  Foss.,  Ill,  Pt.  lU,  1897,  p.  165. 
Loc.  Lewis  Connty,  New  York;  Lake  Winnipeg,  Manitoba;  Ottawa,  Canada,  in 

the  Utica  terrane  (Ami). 

Lingnla  ererenns  Bathbnn.  Middle  Devonian. 

Lingnla  ererensis  Bathbun,  Proc.  Boston  Soc.  Nat.  Hist.,  XX,  1879,  p.  16. 
Ta>c,  Erere,  Province  of  Para,  Brazil. 

Lingnla  exilis  Hall=rLingnlodisciua  exilis. 

T.iwgnU  eva  Billings.  Black  Biver  (Ord.). 

Lingnla  eva  Billings,  Canadian  Nat.  Geol.,  YI,  1861,  p.  150;— Geol.  Canada,  1863, 
p.  141,  fig.  73.— WincheU  and  Sohnchert,  Minnesota  Geol.  Surrey,  III,  1893, 
p.  341,  pi.  29,  figs.  5,  6. 

Loe,  Mnrray  Bay,  Canada;  Fremont,  Winona  Connty,  Minnesota. 

lingnla  forbed  BiUings.  Lorraine  (Ord.). 

Lingnla  forbesi  Billings,  Pal.  Fossils,  1, 1862,  p.  115,  fig.  96. 
Loc,  Anticosti. 

T.iwgnU  gannenais  Herrick.  Waverly  (L.  Garb.). 

Lingnla  gannensis  Herrick,  Bnll.  Benison  Univ.,  IV,  1888,  pp.  12, 17,  pi.  3,  figs. 

2,3;— Geol.  Ohio,  VII,  1895,  pi.  22,  figs.  2,  3. 
Loe.  Oann,  Knox  Connty,  Ohio. 
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Lingnla  gibbota  Hall.  Niagara  (SiL). 

Lingola  gibbosa  Hally  Description  n.  sp.  Foss.  Waldron,  Indiana,  1879,  p.  13; — 
Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  284,  pL  27,  fig.  2;— Trans.  Albany 
Institute,  X,  1883,  p.  69. 

Loc,  Waldron,  Indiana. 

langola  gorbyi  Miller.  ^  Ghoateau  (L.  Oarb.). 

Lingiila  gorbyi  MUler,  Eighteenth  Ann.  Rep.  Geol.  Survey  Indiana,  1894,  p. 

309,  pi.  9,  figs.  3, 4. 
Loo.  Sedalia,  Missouri. 

Idngnla  graoana  BathbuD.  Middle  Devonian. 

Lingula  gracana  Rathbun,  Bull.  Buffalo  Soo.  Nat.  Sci.,  1, 1874,  p.  259,  fig.  2. 
Loe,  Erere,  Province  of  Para,  BraziL 

lingula  halli  White.  Burlington  (L.  Garb.). 

Lingula  halli  White,  Proc.  Boston  Soc.  Nat.  Hist.,  IX,  1862,  p.  30. 
Loo,  Burlington,  Iowa. 

Lingnla  howleyi  Matthew.  Lower  Ordovician. 

Lingula  howleyi  Matthew,  Trans.  Royal  Soo.  Canada,  2d  ser.,  1, 1896,  p.  259,  pi. 

1,  fig.  3. 
Loe,  Kelleys  Island,  Conception  Bay,  Newfoundland. 
06ff.  Appears  to  be  a  synonym  for  L.  mnrrayi  Billings. 

Lingula  hurlbuti  N.  H.  Winchell  =  Glosaina  hnrlbuti.  . 

Idngnla  huronennB  Billings.  Ghazy  (Ord.). 

Lingula  huronensis  Billings,  Canadian  Nat.  Qeol.,  IV,  1859,  p.  433,  fig.  9; — Geol. 

Canada,  1863,  p.  124,  fig.  48. 
Loo,  St.  Joseph  Island,  Lake  Huron. 

langnla  indianaends  Miller  aud  Gurley.  Keokuk  (L.  Garb.). 

Lingula  indianensis  Miller  and  Gurley,  Bull.  Illinois  State  Mus.  Nat.  Hist.,  3, 

1893,  p.  69,  pi.  7,  fig.  1. 
Loo,  Crawfordsville,  Indiana. 

Idngnla  ingens  Spencer.  Kiagara  (SiL). 

Lingula  ingens  Spencer,  Bull.  Univ.  State  Missouri,  1884,  p.  56; — Trans.  St. 

Louis  Acad.  Sci.,  IV,  1886,  p.  606,  pi.  8,  fig.  6. 
Loo,  Hamilton,  Ontario. 

Lingnla  ininlarii  Billings.  Antioosti  (SiL). 

Lingula  insularis  Billings,  Catalogue  Sil.  Foss.  Antioosti,  1866,  p.  40. 
Loo,  Anticosti. 

Idngnla  iole  Billings.  Galciferons  (Ord.). 

Lingula  iole  Billings,  Pal.  Fossils,  1, 1865,  p.  215,  fig.  199. 
Loo.  Near  Portland  Creek,  Newfoundland. 

Idngnla  iowaends  Owen.  Galena  (Ord.). 

Lingula  iowensis  Owen,  Geol.  Rep.  Iowa,  Wisconsin,  and  Illinois,  1844,  p.  70, 
pi.  15,  fig.  1.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  8,  pi.  1, 
fig.  14.— Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  349, 
pi.  29,  figs.  19-22.— Whiteaves,  Pal.  Foss.,  Ill,  Pt.  Ill,  1897,  p.  164. 

Lingula  quadrataf  Owen  (not  Eich.),  Geol.  Rep.  Wisconsin,  Iowa,  and  Minne- 
sota, 1851,  pi.  2B,  &g.  8.  [See  specimens  in  U.  8.  Nat.  Mus.,  Cat.  Invert. 
Foss.,  17873.] 

LiDgula  quadrata  Hall,  Geol.  Wisconsin,  1, 1862,  p.  46,  fig.  1,  and  p.  435.— Meek 
and  Worthen,  Geol.  Survey  Illinois,  III,  1868,  p.  305,  pi.  2,  ISig,  4. 

Lingulella  iowensis  Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  242,  pi.  9,  fig.  1. 

Loo,  Wisconsin;  Iowa;  Minnesota;  minois;  Lake  Winnipeg,  Manitoba. 
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lingola  Irene  Billing8=:Lingolella  Irene. 

Lmgola  iris  Billiugs.  Galciferons  (Ord.). 

LingnU  iris  BiUings,  Pal.  FossilB,  1,  1865,  p.  301,  fig.  29d. 
Lqo,  Point  Levis,  Canada. 

Lmg^ila  kingftoneiiflis  Billings.  Black  Biver  (Ord.). 

Lingula  kingstonensis  Billings,  Pal.  Fossils,  1, 1862,  p.  48,  fig.  61; — Geol.  Canada, 

186S,  p.  141,  fig.  74. 
Xoc.  Long  Island,  near  Kingston,  Canada. 

Lingula  lamellata  HaU,  1852  (partimi  uou  Hall,  1843) =L.  taBniola. 
langnla  lamellata  Hall.  Kiagara  (Sil.). 

Lingula  lameUata  Hall,  Geol.  New  York;  Rep.  Foarth  Dist.,  1843.  p.  108,  fig. 
2;— Pal.  New  York,  II,  1852,  p.  249,  pi.  53,  figs.  1,  2  (nou  p.  55,  pi.  20,  fig. 
4=L.  tseniola).~Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  16,  pi. 

I,  figs.  9, 10;  pi.  4K,  figs.  10-13. 

Loe.  Lockport  and  Rookeeter,  New  York ;  Hamilton,  Ontario. 

Singula  leana  Halls=61os8lna  leana. 
•^uignla  ligea  HaU.  Hamilton-Portage  (Dev.). 

Ijingula  ligea  Hall,  Thirteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1860,  p. 

76;— Pal,  New  York,  IV,  1867,  p.  7,  pi.  1,  fig.  2.— Walcott,  Mon.  U.  8.  Geol. 

Baryey,  VIII,  1884,  p.  107,  pi.  2,  fig.  2.— Clarke,  Bull.  U.  S.  Geol.  Survey,  16, 

1885,  p.  62. 
Xingnla  ligea  var.  Hall,  Pal.  New  York,  IV,  1867,  p.  8,  pi.  2,  fig.  8. 
Xiiigula  ligea f  Whitfield,  Annals  New  York  Acad.  Sci.,  V,  1891,  pp.  547,  573,  pi. 

II,  figs.  3, 4 ;— Geol.  Ohio,  VII,  1895,  p.  441,  pi.  7,  figs.  3,4;  p.  462. 

jLoc.  Seneca  Lake,   Ithaca,  etc..  New  York;  Thedford,  Ontario  (Whiteaves); 
Delaware  County,  Ohio  (Whitfield) ;  Eureka  district,  Neyada. 

ligea  nevadaeniis  Walcott.  Lower  Devonian. 

Xiingnla  ligea  var.  nevadensis  Walcott,  Mon.  U.  S..  Geol.  Surrey,  VIII,  1884,  p. 

107,  pi.  2,  fig.  3. 
Loc.  Enreka  district,  Nevada. 

ila  lingnlata  Hall  and  Clarke.  Clinton  (Sil.). 

Lingnla  lingulata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  173, 

pL  4K,  fig.  5. 
Loc,  Hamilton,  Ontario. 

^ibigiila  lonenflifl  Walcott.  Lower  Devonian. 

Lingula  lonensis  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  108,  pi.  13,  fig.  1. 
Loc.  Lone  Mountain,  Nevada. 

Singula  Ineretia  Billings.  Gasiie  No.  5  (Dev.). 

Lingnla  luoretia  Billings,  Pal.  Fossils,  II,  1874,  p.  14,  fig.  3. 
Loc.  Cape  Bon  Ami,  Gasp^. 

XiwgnU  lyelli  Billings.  Ohazy  (Ord.). 

Lingnla  lyeUi  BilUngs,  Canadian  Nat.  Geol.,  IV,  1859,  p.  348,  fig.  1 ;  p.  431  ;~Geol. 

Canada,  1863,  p.  124,  fig.  49. 
Loc.  Alumette  Island. 

Idngnla  maida  Hall.  Hamilton  (Dev.). 

Lingnla  maida  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p.  20;— 

Pal.  New  York,  IV,  1867,  p.  9,  pi.  2,  fig.  13. 
Loo.  Moaoow,  New  York. 
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Lingnla  manni  Hall.  Gorniferous  (Dev.). 

Lingnla  manni  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p. 
20;— Pal.  New  York,  IV,  1867,  p.  6,  pi.  2,  fig.  3.— Whitfield,  AuuaU  New  York 
Acad.  Sci.,  V,  1891,  p.  546,  pi.  11,  figs.  1,  2;— Geol.  Ohio,  A'll,  1895,  p.  441, 
pi.  7,  fige.  1,  2. 

Loo.  Delaware  County,  Ohio. 

Lingnla  mantelli  Billings.  Galciferons  (Ord.). 

iiingula  mantelli  Billings,  Canadian  Nat.  Geol.,  IV,  1859,  p.  349,  figs,  le-lf;— 

Qeol.  Canada,  1863,  p.  113,  fig.  20. 
Loo,  St.  Enstache,  Canada. 

Lingnla  (1)  nutnticnla  White.  Upper  Cambrian. 

LingiUaf  manticnia  White,  Wheeler's  Expl.  Survey  west  100  Mend.,  Prel.  Rep., 
1874,  p.  9;— Ibidem,  Final  Rep.,  IV,  1875,  p.  52,  pi.  3,  fig.  2.— Walcott^  Hon. 
U.  S.  Geol.  Survey,  VIII,  1884,  p.  13,  pi.  9,  fig.  3;  pi.  11,  fig.  2. 

Loc,  Schell  Creek  Range,  Nevada. 

Ldngula  marginata  d'Orbigny  (non  Phillips)  r=L.  sabmarginata. 
Lingnla  matthewi  Hartt=Acrothele  inatthewi. 

Lingnla  meeki  Herrick.  Waverly  (L.  Garb.). 

Lingula  meeki  Herrick,  Bull.  Denison  Univ.,  IV,  1888,  pp.  13,  18,  pi.  10,  fig. 

31;— Geol.  Ohio,  VII,  1895,  pi.  22,  figs.  7,  8. 
Loo,  Cuyahoga  Valley,  Ohio. 

Lingnla  melie  Hall.  Waverly  (L.  Carb.).- 

Lingnla  melie  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p. 
24;— Pal.  New  York,  IV,  1867,  p.  14,  pi.  1,  figs.  3,  4.— Meek,  Pal.  Ohio,  II, 
1876,  p.  276,  pi.  14,  fig.  3.— Herrick,  Bull.  Denison  Univ.,  IV,  1888,  p.  13.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  12,  fig.  9;  pi.  1,  fig. 
32.— Herrick,  Geol.  Ohio,  VII,  1895,  pi.  20,  fig.  1 ;  pi.  22,  fig.  10. 

Loo,  Chagrin  Falls  and  Berea,  Ohio. 

Lingnla  membranaoea  Winchell.  Waverly  (L.  Garb.). 

Lingula  membranacea  A.  Winchell,  Proc.  Acad.  Nat.  Soi.  Philadelphia,  1863,  p. 
3.— Herrick,  Bull.  Denison  Univ.,  IV,  1888,  pp.  12,  17,  pi.  3,  fig.  4;— Geol. 
Ohio,  VII,  1895,  pi.  22,  fig.  4. 

Lingnla  (Lingulellaf )  membranacea  Meek,  Pal.  Ohio,  II,  1875,  p.  275,  pi.  14,  fig.  4. 

Zoo.  Burlington,  Iowa;  Harts  Grove  and  Loudonviile,  Ohio;  Shafers,  Pennsyl- 
vania. 

Lingnla  metenuB  Terqnem  ?  Lower  Lias  (Jurassic). 

Lingnla  of.  metensis  (Terqnem)  Moricke,  Neues  Jahrbuch  f.  Mineral.,  Beilage- 

band,  IX,  1894,  p.  58,  pi.  5,  fig.  10. 
Loc.  Sierra  de  la  Ternera;  Mine  Amolanes,  Chile. 

Lingula  uiiniiesoteDsis  N.  H.  Winchell=L.  elderi. 

Lingnla  minnta  Meek.  Hamilton  (Dev.). 

Lingula  minuta  Meek,  Trans.  Chicago  Acad.  Soi.,  I,  1868,  p.  87,  pi.  13,  fig.  1. 
Loc,  Near  Fort  Resolution,  Great  Slave  Lake,  British  America. 

Lingnla  modesta  E.  O.  Ulrich.  Trenton-Lorraine  (Ord.). 

Lingula  modesta  Ulrich,  American  Geologist,  III,  1889,  p.  382,  fig.  4  on  p.  378.— 

Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  344,  pi.  29, 

fig.  41. 
Lingula  vanhomi  Hall  and  Clarke  (non  Miller),  Pal.  New  York,  VIII,  Pt.  1, 1892, 

pi.  1,  fig.  4. 
Loc,  Covington  and  Frankfort,  Kentucky;  Lattners,  Iowa ;  Granger  and  Wyko£f, 

Minnesota. 
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Linpila  monei  (N.  H.  Winchell).  St.  Peters  (Ord.). 

Lingnlepis  morsenBis  N.  H.  Winchell,  Fourth  Ann.  Rep.  Geol.  Nat.  Hist.  Sar- 

▼ey  Minnesota,  1876,  p.  41,  fig,  6. 
Lingnlepis  morsii  Miller,  N.  American  Geol.  Pal.,  1889,  p.  352. 
Lingnla  morsii  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  I,  1892,  p.  62.— Sarde- 

son,  Bnll.  Minnesota  Acad.  Nat.  Sol.,  IV,  1896,  p.  77,  pi.  4,  tigs.  2,  3. 
Loe.  Near  Fountain ,  Minnesota. 

Idngiila  moda  Hall.  Upper  Cambrian. 

Lingnla  mosia  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p. 

126,  pi.  6,  figs.  1-3;— Trans.  Albany  Institute,  V,  1867,  p.  102.— Sardeson, 

Bull.  Minnesota  Acad.  Nat.  Sci.,  IV,  1896,  p.  95. 
Loc.  Lagrange  Mountain,  Minnesota ;  Mazomanie,  Wisconsin. 

langola  mtinfteri  d'Orbigny.  OrdoviciaD. 

Lingnla  miinsterii  d'Orbigny,  Voyage  dans  VAm^Srique  M^ridionale,  Pal.,  1842, 

p.  29,  pi.  2,  fig.  6. 
Lingnla  miinsteri  A.  Ulrich,  N.  Jahrb.  f.  Mineral.,  Beilageband,  VIII,  1892,  p.  7. 
Loc,  Taoopaya,  etc.,  Bolivia. 

Lingiila(!)  murrayi  BilllDgs.  Upper  Cambrian. 

Lingnla  mnrrayi  Billings,  Canadian  Nat.  Geol.,  n.  ser.,  VI,  1872,  p.  467,  fig.  3; — 

Pal.  Fossils,  II,  1874,  p.  66,  fig.  34. 
Loc.  Bell  Island,  Conception  Bay,  Newfoundland. 
Ob8.  See  Lingu  la  howleyi. 

Ijngiila  mytiloideB  Sowerby.  Upper  Carboniferous. 

Lingnla  mytiloides  Sowerby,  Mineral  Conchology,  1, 1813,  p.  55,  tab.  19,  figs.  1, 
2.— Meek  and  Worthen,  Geol.  Survey  Illinois,  V,  1873,  p.  572,  pi.  25,  fig.  2. 
Lac.  Illinois. 

Lingiila  nitida  Meek  and  Hayden.  Upper  Cretaceoas. 

Lingnla  nitida  Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1861,  p. 

443.— Meek,  Rep.  U.  8.  Geol.  Survey  Terr.,  IX,  1876,  p.  9,  pi.  28,  fig.  18.— 

White,  Eleventh  Rep.  U.  S.  Geol.  Survey  Terr.,  1879,  p.  205.— Whiteaves, 

Cent.  Canadian  Pal.,  I,  1885,  p.  29. 
Loo.  Mouth  of  Big  Horn  River,  Nebraska;  Sage  Creek,  Colorado;  Near  Irvine 

Station,  Canadian  Pacific  Railroad,  Canada. 

LiDgula  norwoodi  James =Lingulop8  norwoodi. 
Lingnla  nnda  Hall  (partim)=L.  complanata. 

Lingnla  nnda  Hall.  Hamilton  (Dev.). 

Lingnla  nuda  Hall,  Sixteenth  Rep.  New  York  Stite  Cab.  Nat.  Hist.,  1863,  p.  22  ;— 

PaL  New  York,  IV,  1867,  p.  10,  pi.  2,  figs.  5,  6  (non  fig.  4=L.  complanata). 
Loc.  C^anandaigua  Lake,  New  York. 

langnla  nympha  Billings.  Calciferous  (Ord.). 

Lingnla  nympha  Billings,  Pal.  Fossils,  I,  1865,  p.  214,  fig.  198. 
Loe.  Table  Head,  Newfoundland. 

Ling^nla  oblata  Hall.  Clinton  (Sil.). 

Lingnla  oblata  Hall,  Geol.  New  York;  Rep.  Fourth  Dist.,  1843,  p.  77,  fig.  8 on  p. 

76;— Pal.  New  York,  II,  1852,  p.  54,  pi.  20,  fig.  2. 
Loc,  Sodns  and  Wolcott,  New  York. 

Lingnla  oblonga  Conrad  (non  EicliwaId)=L.  clintoni. 

Lingnla  obtnBa  Hall.  Treiiton-Dtica  (Ord.). 

Lingnla  obtusa  Hall,  Pal.  New  York,  1, 1847,  p.  98,  pi.  30,  fig.  7.— Billings,  Geol. 
Canada,  1863,  p.  161,  fig.  137.— Whiteaves.  Pal.  Foss.,  Ill,  Pt.  Ill,  1897,  p.  165. 
Loo,  Middleville,  New  York;  Lake  Winnipeg  and  Ottawa,  Canada, 
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LiDgola  paliformis  Hall=LingaIella  paliformis. 

Lingala  papillosa  Emmons.  Trenton  (Ord.). 

Liogula  papulosa  Emmons,  American  Geology,  Ft.  II,  1855,  p.  202,  fig.  64 ; — 

Manual  Geol.,  1860,  p.  99,  fig.  in  text. 
Loe,  Unknown. 

lingula  paradetuB  Hall  and  Clarke.  Waverly  (L.  Garb.). 

Lingnla  paradetus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  1, 1892,  pp.  10, 12, 

fig.  8 ;  p.  172. 
Loe,  Chardon,  Ohio. 

Lingnla  paniflhi  Miller.  Upper  Carboniferous. 

Lingula  parrisM  Miller,  Eighteenth  Ann.  Rep.  Geol.  Survey  Indiana,  1894,  p. 

307,  pi.  8,  fig.  2;  pi.  9,  fig.  1. 
Loc,  Kansas  City^  Missouri. 

lingnla  perlata  Hall.  Lower  Helderberg  (Dev.). 

Lingnla  perlata  Hall,  Pal.  New  York,  III,  1859,  p.  156,  pi.  9,  figs.S-S. 
Loo,  Albany  and  Schoharie  counties.  New  York. 

Lingnla  perovata  Hall=Glossiua  perovata. 
Lingula  perplexa  Hall=L.  subelliptica. 

lingnla  perryi  Billings.  f  Chazy  (Ord.). 

Lingula  perryi  Billings,  Pal.  Fossils,  I,  1861,  p.  20,  fig.  23;— Geol.  Vermont,  II, 

1861,  p.  957,  fig.  363;— Geol.  Canada,  1863,  p.  274,  fig.  278. 
Loc.  Highgate  Spring,  Vermont. 

Lingnla  philomela  Billings.  Trenton  and  Lorraine  (Ord.). 

Lingula  philomela  Billings,  Pal.  Fossils,  1, 1862,  p.  49,  fig.  53;— Geol.  Canada, 
1863,  p.  161,  fig.  133.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  1, 1892,  pi.  1, 
fig.  8.— Winchell  and  Schnohert,  Minnesota  Geol.  Surrey,  III,  1893,  p.  342, 
pi.  29,  figs.  7,  8. 

Loc,  Montmorency  Falls,  Ottawa,  etc.,  Canada;  FlorenceyiUe,  Iowa. 

Lingnla  plagemanni  Moricke.  Jurassic. 

Lingula  plagemanni  Moricke,  Neues  Jahrhuch  f.  Mineral.,  Beilageband,  IX,  1894, 

p.  59,  pi.  5,  fig.  9. 
Loc,  Canales  and  Caracoles,  Bolivia. 

Lingula  piunaformis  Hall  =  Liugnlepis  pinniformis. 
Lingula  polita  Hall=Obolella  polita. 
Lingula  prima  Hallr=Lingulepi8  prima. 
Lingula  procteri  Ulrich=:L.  vanhorni. 

Lingnla  progne  Billings.  Trenton-Utica  (Ord.). 

Lingula  progne  Billings,  Pal.  Fossils,  1, 1862,  p.  47,  fig.  50;— Geol.  Canada,  1863, 

p.  161,  fig.  134;  p.  201,  fig.  196. 
Loc,  Montreal,  CoUingwood,  Ottawa,  etc.,  Canada. 

Lingnla  pnnctata  Hall.  Hamilton  and  Ithaca  (Dev.). 

Lingula  punctata  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p. 

21;— Pal.  New  York,  IV,  1867,  p.  10,  pi.  1,  fig.  6.— HaU  and  Clarke,  Pal.  New 

York,  VIII,  Ft.  I,  1892,  pp.  11, 17,  pi.  1,  figs.  26-28. 
Loc,  Canandaigua  Lake  and  Summit,  New  York;   Portage  group  at  Ithaca 

(Williams). 

Lingula  quadrata,  American  authors =L.  rectilateralis  and  L.  iowaensis. 
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quebecenni  Billings.  Upper  Cambrian  and  Oalciferoas. 

Lingala  qaebecensis  Billings^  Pal.  Fossils,  I,  1862,  p.  72,  fig.  65;  pp.  72,  216; — 

Geol.  Canada,  1863,  p.  230,  fig.  24t. 
Loc,  Point  Levis,  Sillery,  etc.,  Canada;  Cow  Head,  Newfoundland. 

rectilatera  Hall.  Lower  Helderberg  (Dev.). 

Lingnla  rectilatera  Hall,  Pal.  New  York,  III,  1859,  p.  156,  pi.  9,  figs  6-8. 
Loc,  Albany  and  Schoharie  counties.  New  York;  Arisaig,  Nova  Scotia  (Ami). 

Lingnla  reotilateraliB  Emmons.  Trenton-Lorraine  (Ord.). 

Lingula  rectilateralis  Emmons,  Geol.  New  York;  Rep.  Second  Dist.,  1842,  p. 

399,  fig.  6. 
Lingnla  quadrata  Hall  (non  Eichwald),  Pal.  New  York,  I,  1847,  p.  96,  pi.  30,  fig. 

4;  p.  285,  pi.  79,  fig.  1.— Billings,  Canadian  Nat.  Geol.,  I,  1856,  p.  319,  fig. 

8.— Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  820,  fig.  615.— Billings, 

Geol.  Cana<la,  1863,  p.  161,  fig.  131 ;— Catalogue  Sil.  Foss.  Anticosti,  1866,  p. 

10.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  1,  fig.  13. 
Lingnla  elegantula  Shaler,  Bull.  Mus.  Comp.  Zool.,  4,  1865,  p.  61. 
fLingnla  quadrata  Miller,  Cincinnati  Quart.  Jour  Sci.,  II,  1875,  p.  9. 
Loc.  Rodman,  Lorraine,  Middleville,  Trenton  Falls,  etc.,  New  York;  Ottawa 

etc.,  Canada;  Anticosti. 
Oftff.  This  speciefT  is  more  closely  related  to  L.  iowaensts  than  to  L.  qnaclrata 

Eichwald. 

Xingula  ridniformiB  Hall.  Trenton  (Ord.). 

Lingnla  riciniformis  Hall,  Pal.  New  York,  1, 1847,  p.  95,  pi.  30,  fig.  2.— Winchell 
and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  343,  fig.  24;  pi.  29,  fig  9. 

Lingula  (Glossina)  riciniformis  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  I, 
1892,  pi.  1,  fig.  3. 

Loc,  Middleville,  New  York;  Charlesbourg,  Canada;  St.  Paul,  Minnesota. 

Xingula  rioinifonnis  galenaensiB  Winchell  and  Schuchert.    Trenton  (Ord.). 

Lingula  riciniformis  var.  galenensis  Winchell  and  Schuchert,  American  Geol., 

IX,  1892,  p.  284;— Minnesota  Geol.  Survey,  III,  1893,  p.  344,  pi.  29,  figs.  10, 11. 

Loc,  Near  Kenyon  and  Fountain,  Minnesota;  Neenah  and  Oshkosh,  Wisconsin. 

Idngnla  rodrignezii  Bathban.  Middle  Devonian. 

Lingnla  rodrignezii  Rathhun,  Bull.  Buffalo  Soc.  Nat.  Sci.,  1, 1874,  p.  260. 
Loe.  Erere,  Province  of  Para,  Brazil. 

Lingula  scotica  Meek  (non  David8on)=Glo8sina  waverlyensis. 
Lingula  scotica  var.  nebraskensis  Meek=GloB8inanebra8ken8is. 
Lingala  tcntella  Hall  and  Clarke.  Chemung  (Dev.). 

Lingula  scutella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  171,  pi.  1, 

fig.  30. 
Loe,  Alleghany  County,  New  York. 

Lingula  shnmardi  Gragin.  Lower  Cretaceous. 

Lingula  shumardi  Cragin,  Geol.  Survey  Texas;  Fourth  Ann.  Rep.,  1893,  p.  166. 
Loo.  Bonham-Shermau  road,  Fannin  County,  Texas. 

Lingula  spathata  Hall.  Lower  Helderberg  (Dev.). 

Lingula  spathata  Hall,  Pal.  New  York,  III,  1859,  p.  157,  pi.  9,  figs.  7, 9, 11. 
Loc,  Alhany  and  Schoharie  counties.  New  York;  Arisaig,  Nova  Scotia  (Ami). 

Lingula  spatiosa  Hall=Glossina  spatiosa. 

Lingula  tpatnlata  Yanuxem.  Genesee  and  Portage  (Dev.). 

Lingula  spatulata  Yanuxem,  Geol.  New  York;  Rep.  Third  Dist.,  1842,  p.  168, 
fig.  3.— Hall,  Ibidem,  Rep.  Fourth  Dist.,  1843,  p.  223,  fig.  3;— Pal.  New  York, 
IV,  1867, p.  13, pi.  1,  tig.  1.— Clarke,  Bull.  U.  S.  Geol.  Survey ,  1^,  V»^, -^.^Ki.— 
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Lmgnla  tpatnlata  Yanuxem — Continued. 

Tschemyschew,  M^moires  dn  Comity  G^ologiqae  de  St.  P^tersbonrg,  1887, 

p.  116,  pi.  14,  fig.  29.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pi.  1, 

fig.  15. 
Lingala  spatnlataf  Rathban,  Ball.  Buffalo  Soc.  Nat.  Sci.,  I,  1874,  p.  258,  fig.  1;— 

Proo.  Boston  Soc.  Nat.  Hist.,  XX,  1879,  p.  16. 
Loc,  Lodi,  Seneca  Lake,  etc..  New  York;  Portage  group  at  Ithaca,  New  York 

(Williams);  Erere,  Province  of  Para,  Brazil;  Urals  of  Russia. 

LingTila  stautoniana  Bathbun.  Middle  Devonian. 

Lingula  stautoniana  Rathbun,  Bull.  Buffalo  Soc.  Nat.  Set.,  1, 1874,  p.  259,  fig.  3. 
Loe,  Erere,  Province  of  Para,  Brazil. 

Iiingala(l)  striata  Emmons.  Cambrian* 

Lingula  striata  Emmons,  American  Geology,  Pt.  II,  1855,  p.  112,  pi.  1,  fig.  17; — 

Manual  Geol..  1860,  p.  88,  fig.  74. 
Loc.  Augusta  County,  Virginia. 

Lingula  subelliptica  d'Orbigny.  Clinton  (Sil.). 

Lingula  elliptica  Hall  (non  Phillips),  Geol.  New  York ;  Rep.  Fourth  Dist.,  1843, 

p.  76,  fig.  7. 
Lingula  subelliptica  d'Orbigny,  Prodrome  de  Pal.,  1,  1850,  p.  34. 
Lingula  perplexa  Hall,  Miller's  American  Pal.  Fossils,  1877,  p.  244. 
Loc,  Wolcott,  New  York. 

Idngnla  submarginata  d'Orbigny.  Ordovician. 

Lingula  marg^nata  d'Orbigny,  Voyage  dans  TAm^rique  M^ridiouale,  Pal.,  1842, 

p.  28,  pi.  2,  fig.  5. 
Lingula  submarginata  d'Orbigny,  Prodrome  de  Pal.,  I,  1850,  p.  14. 
Loc.  Taoopaya,  Bolivia. 

Lingnla  snboblonpra  d'Orbigny=L.  cliutoni. 

Lingnla  subspatulata  Meek  and  Worthen  (non  Hall  and  Meek)=Bar- 
roisella  subspatulata. 

Lingnla  subspatulata  Hall  and  Meek.  Upper  Cretaceous. 

Lingula  subspatulata  Hall  and  Meek,  Mem.  American  Acad.  Arts  Science,  n. 

ser.,  V,  1854-1856,  p.  380,  pi.  1,  fig.  2.— White,  Rep.  Geogr.  Geol.  Survey  west 

100th  Merid.,  IV,  1875,  p.  169,  pi.  15,  fig.  4. 
Lingula  subspatulata?  Whiteaves,  Cont.  Canadian  Pal.,  I,  1889,  p.  185. 
Loo.  Near  Red  Cedar  Island,  l^ebraska;  near  old  Fort  Wingate,  New  Mexico; 

Rolling  River,  Manitoba. 

Lingula  tsBniola  Hall  and  Clarke.  Clinton  (Sil.). 

Lingula  lamellata  Hall  (partim).  Pal.  New  York,  II,  1852,  p.  55,  pi.  20,  fig.  4. 
Lingula  tseniola  Hall  and  Clarke,  Ibidem,  VIU,  Pt.  I,  1892,  pp.  18,  173,  pi.  4K, 

fig.  8. 
Loo.  Clinton,  New  York;  Hamilton,  Ontario. 

Lingula  thedfordensis  Whiteaves.  Hamilton  (Dev.). 

Lingula  thedfordensis  Whiteaves,  Extract  Cont.  Canadian  Pal.,  I,   1887,  p.  3, 

pi.  15,  fig.  1;— Cont.  Canadian  Pal.,  I,  1889,  p.  Ill,  pi.  15,  fig.  1. 
Loc.  Thedford,  Ontario. 

Lingula  tighti  Herrick.  Upper  Carboniferous. 

Lingula  tighti  Herrick,  Bull.  Denison  Univ.,  II,  1887,  p.  43,  pi.  4,  fig.  5. 
Loc,  Newark,  Ohio. 

Lingula  trentonensis  Conrad =Gloasiii a  trentoiiensis. 
Lingula  triangulata  ]S^ettelroth=Glo8sin<i  triangulata. 


acHTCHBRT.]  INDEX   AND   BIBLIOGRAPHY.  255 

Lmgnla  triqnetra  Olarke.  Portage  (Dev.). 

Lingnla  triqnetra  Clarke,  Bull.  U.  S.  Geol.  Survey,  16,  1885,  p.  62,  pi.  3,  fig.  11. 
Lao,  Ontario  County,  New  York. 

Liiignla  tnmcata  Sowerby.  Neocomiau  (Gret.). 

Lingnla  trnncata  Sowerby,  Trans.  Oeol.  Soo.  London,  IV,  1836,  pi.  14,  fig.  15. — 
Davidson,  British  Cret.  Brack.,  Pal.  Soc,  1852,  p.  6,  pi.  1,  figs.  27,  28,  31.— 
Behrendsen,  Zeit.  der  Dentschen  Geol.  Gessel.,  XLIV,  1S92,  p.  27. 

Loe.  Europe;  Arrogo,  Triuguico,  Argentine  Republic. 

Lingala  nmbonata  Gox.  Upper  Carboniferous. 

Lingnla  nmbonata  Cox,  Owen's  Geol.  Survey  Kentucky,  III,  1857,  p.  576,  pi.  10, 
fig.  4.— White,  Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  120,  pi.  25, 
fig.  14.— Herrick,  Bull.  Denison  Univ.,  II,  1887,  p.  144,  pi.  14,  fig.  2.— Keyes, 
Proc.  Acad.  Nat.  Sci.  Philadelphia,  1888,  p.  226;~Geol.  Survey  Missouri,  V, 
1895,  p.  38,  pi.  35,  fig.  4. 

Xoc.  Crittenden,  Union,  and  Hancock  connties,  Kentucky;  Newark,  Ohio;  Des 
Moines,  Iowa;  Clinton  and  Kansas  City,  Missouri. 

Lingala  vanhomi  Hall  and  Olarke  (partim)=L.  modesta. 

ZflingTila  vanhomi  Miller.  Trenton  and  Lorraine  (Ord.). 

Lingnla  vanhomi  Miller,  Cincinnati  Qnart.  Jour.  Sci.,  II,  1875,  p.  9,  fig.  1; — 

Eighteenth  Eep.  Geol.  Survey  Indiana,  1894,  p.  309. 
Lingula  procteri  Ulrich,  American  Geologist,  III,  1889,  p.  377,  fig.  1. — Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892.  p.  12,  pi.  1,  figs.  5-7. 
jLoc.  Versailles,  Indiana;  Covington  and  Burgin,  Kentucky. 
Oh».  An  examination  of  the  type  specimen  led  to  the  above  synonymy. 

^ftingnliBi  yarBavienns  Worthen.  Warsaw  (L.  Oarb.). 

Lingnla  rarsoviense  Worthen,  Bull.  Illinois  State  Mus.  Nat.  Hist.,  2,  1884,  p. 

24;— Geol.  Survey  lUinois,  VIII,  1890,  p.  104,  pi.  11,  fig.  8. 
Xoc.  Warsaw  and  Hamilton,  Illinois. 

^C^ingola  waverlyensis  Herrick =Glo8Bina  waverlyensis. 

^«ingiila  whitfleldi  Ulrich.  Lorraine  (Ord.). 

Lingnla  whitfieldi  Ulrich,  American  Geologist,  III,  1889,  p.  381,  fig.  3  on  p.  378. 
IjOc.  Covington,  Kentucky. 

^Iflingnla  whitei  Waloott.  Lower  Devonian. 

Lingnla  whitii  Walcott,  Mon.  U.  S.  Geol.  Survey, VIII,  1884,  p.  109,  pi.  13,  fig.  3.— 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  11,  pi.  1,  fig.  31. 
Loo,  Eureka  district,  Nevada. 

Xuingala  winona  Hall=Lingulella  winona. 

X^IHGULASKA  E.  O.  Ulrich.  Genotype  L.  schucherti  Ulricb. 

Lingulasma  Ulrich,  American  Geologist,  III,  1889.  p.  383. — Hall  and  Clarke,  Pal. 
New  York,  VIII,  Pt.  I.  1892,  pp.  24, 46,  163.— Winchell  and  Schuohert,  Min- 
nesota Geol.  Survey,  III,  1893,  p.  353. — Hall  and  Clarke,  Eleventh  Ann.  Rep. 
New  York  State  Geologist,  1894,  p.  335. 

Lingnlelasma  Miller,  N.  American  Geol.  Pal.,  1889,  p.  351. 

laingolatma  galenaense  Winchell  and  Schucbert  Galena  (Ord.). 

Lingulasma  galenensis  Winchell  and  Sohuchert,  American  Geol.,  IX,  1892,  p. 

285;— Minnesota  Geol.  Survey,  III,  1893,  p.  354,  ))1.  30,  figs.  1-4. 
Loo,  Fillmore  and  Goodhue  connties,  Minnesota;  Decorah,  Iowa;  Neenah  and 

Oshkosht  Wisconsin. 
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Lingnlasma  schuclierti  Ulricb.  Lorraine  (Ord.). 

Lingnlftsma  schuclierti  Ulrich,  American  Geologist,  III,  1889,  p.  389,  fig.  5  on  p. 

878.~Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  I,  1892,  p.  2i,  pi.  2,  figs. 

17-23. 
Lingulelasma  schnoherti  Miller,  N.  American  Geol.  Pal.,  1889,  p.  351. 
Loc,  Wilmington  and  Savanna^  Illinois. 

LnrOULELLA  Salter.  Oenotype  Lingola  davisi  McCoy. 

Lingulella  Salter,  Mem.  Geol.  Snrvey  Great  Britain,  III,  1866,  p.  333.~Hall  and 
Clarke,  Pal.  New  York,  YIII,  Pt.  I,  1892,  pp.  55,  163 ;— Eleyenth  Ann.  Bep. 
Nqw  York  State  Geologist,  1894,  p.  232. 

Lingulella  affinis  Billings^Lingolobolus  affinis. 

Lingalella  ampla  (Owen).  Middle  Oambrian. 

Lingnla  ampla  Owen,  Geol.  Rep.  Wisconsin,  Iowa,  and  Minnesota,  1852,  p.  583, 
pi.  IB,  fig.  5.— Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1868| 
p.  125,  pi.  6,  fig.  10;— Trans.  Albany  Institute,  V,  1867,  p.  101. 

Loo.  Trempealeau,  Wisconsin;  Winona,  Minnesota. 

Lingulella  anrora  Hall.  Upper  Oambrian. 

Lingnla  anrora  Hall,  Ann.  Geol.  Rep.  Wisconsin,  1861,  p.  24; — Geol.  Snrr.  Wis- 
consin, 1, 1862,  p.  21,  fig.  4;  p.  435;— Sixteenth  Rep.  New  York  State  Cab. 
Nat.  Hist.,  1863,  p.  126,  pi.  6,  figs.  4,  5;— Trans.  Albany  Institnte,  V,  1867, 
p.  103. 

Lingalella  anrora  Hall,  Twenty-third  Rep.  New  York  State  Cab.  Nat.  Hist., 
1873,  p.  244.— Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  1, 1892,  pi.  2,  figs. 
12,  13. 

Loo.  Mazomanie,  Wisconsin;  Osceola,  Wisconsin,  and  Otisville,  Minnesota  (Sar- 
deson). 

Lingnlella(?)  bUlingsaaa  (Whiteaves).  Upper  Oambrian. 

Lingnla  billingsana  Whiteaves,  American  Jonr.  Sci.,  3d  ser.,  XVI,  1878,  p.  226. 
Lingnla  cAr.  billingsiana  Matthew,  Trans.  Royal  Soc.  Canada,  ^,  1894,  p.  93,  pL 

16,  fig.  6. 
Loc,  Conception  Bay,  Newfoundland. 

Lingulella  o»lata  (Hall).  Lower  Oambrian. 

Orbicnla  csBlata  HaU,  Pal.  New  York,  I,  1847,  p.  290,  pi.  79,  fig.  9. 

Obolella  cselata  Billings,  Canadian  Nat.  Geol.,  2d  ser.,  VI,  1871.  p.  218. 

Obolella  (Obolus)  cselata  Ford,  American  Jonr.  Sci.,  3d  ser.,  II,  1871,  p.  33. 

Lingulella  csslata  Foril,  Ibidem,  XV,  1878,  p.  127.— Walcott,  Bull.  U.  S.  Geol. 
Survey,  30,  1886,  p.  95,  pi.  7,  fig.  1;— Tenth  Ann.  Rep.  U.  S.  Geol.  Survey, 
1891,  p.  607,  pi.  67,  fig.  1.— Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  I,  im, 
p.  57,  pi.  2,  figs.  1-4. 

Lingnla  f  cselata  Matthew,  Trans.  New  York  Acad.  Sci.,  XIV,  1895,  p.  126. 

Loc.  Troy  and  Schodack  Landing,  New  York;  New  Brunswick. 

Lingulella  cincinnatiensis  Hall  and  Whitfleld=Lingula  cincinnatiensis. 
Lingnlella(l)  eoneata  Matthew.  Lowest  Ordovician. 

Lingulella(  f )  ouneata  Matthew,  Trans.  Royal  Soc.  Canada,  X,  1894,  p  92,  pi.  16, 

fig.  5. 
Loo.  Hardingville,  New  Brunswick. 

lingulella  dawsoni  Matthew.  Middle  Oambrian. 

Lingular  dawsoni  (Matthew  MS.)  Walcott,  Bull.  U.  S.  Geol.  Snrrey,  10,  1884, 

p.  15,  pi.  5,  fig.  8. 
Lingulella  dawsoni  Matthew,  Trans.  Royal  Soc.  Canada,  III,  1886,  p.  33,  pi.  5, 

fig.  9.— Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  I,  1892,  p.  58,  pi.  2,  fig.  5. 
Loo.  Portland,  etc..  New  Brunswick. 
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Idsgiilella  ella  (Hall  and  Whitfield).  Lower  and  Middle  OambriaiL 

LingulepiB  eUa  Hall  and  Whitfield,  King's  U.  S.  Geol.  Ezpl.  40th  ParL,  lY, 
1877,  p.  232,  pi.  1,  fig.  8. 

Lingolella  ella  Walcott,  BuU.  U.  S.  Geol.  Sarvey,  30, 1886,  p.  97,  pi.  7,  fig.  2;  pi. 
8,  fig.  i^Tenth  Ann.  Rep.  U.  S.  Geol.  Survey,  1891,  p.  607,  pi.  67,  fig.  2.— 
Hall  and  Churke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  58,  figs.  1&-21. 

Loc,  Wasatoh  Range,  Utah ;  near  Pioche,  Nevada. 

Lingnlella  granyillemiB  Walcott.  Lower  Cambrian. 

Lingnlella  grauvillensis  Walcott,  American  Jonr.  Set.,  3d  ser.,  XXXIV,  1887,  p. 

188,  pi.  1,  fig.  15;— Tenth  Ann.  Hep.  U.  S.  Geol.  Survey,  1881,  p.  607,  pi.  67,  fig. 

4.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  68. 
Lingolella  efr.  granvillensis  Matthew,  Trans.  New  York  Acad.  Sci.,  XIV,  1895, 

p.  114. 
Loc,  North  Granville,  New  York;  f  New  Brunswick. 

IiiiigaleUa(?)  inflata  Matthew.  Middle  Cambrian. 

Lingnlella f  inflata  Matthew,  Trans.  Royal  Soc.  Canada,  III,  1886,  p.  33,  pi.  5, 

fig.  7;— Trans.  New  York  Acad.  Sci.,  XIV,  1895,  p.  127,  pi.  5,  fig.  3. 
Loc»  Hanford  Brook,  St.  Martins,  New  Brunswick. 

Xdngnlella  inflata  ovalis  Matthew.  f  Middle  Cambrian. 

Lingnlella  inflata  var.  ovalis  Matthew,  Trans.  New  York  Aoad.  Soi.,  XIV,  1895, 

p.  127,  pi.  5,  fig.  4. 
Loc,  Hanford  Brook,  New  Bmnswick. 

Xingnlella  Irene  (Billings).  Upper  Cambrian  and  Caldferoas. 

Lingnla  Irene  Billings,  Pal.  Fossils,  1, 1862,  p.  71,  fig.  64;— Geol.  Canada,  1863, 

p.  230,  fig.  240. 
Loe,  Point  Levis,  Canada. 

Idngnlella  IsbtIb  Matthew.  Upper  Cambrian. 

Lingnlella  l»vis  Matthew,  Trans.  Royal  Soc.  Canada,  IX,  1892,  p.  39,  pi.  12,  figs. 

4a,  4b. 
Loc,  Near  St.  John,  New  Brunswick. 

Idngnlella  lamhomi  Meek.  f  Upper  Cambrian. 

Lingnlella  lambomi  Meek,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1871,  p.  185,  fig. 

1. — Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  38,  pi.  35,  fig.  5. 
Loe,  Madison  County,  Missouri. 

Xingnlella  lingnloides  Matthew.  Middle  Cambrian. 

Lingnlella  lingnloides  Matthew,  Trans.  Royal  Soc.  Canada,  III,  1886,  p.  34,  pi.  5, 

fig.  8. 
Loe,  Porters  Brook,  St.  Martins,  New  Bmnswick. 

Xingnlella  maoooneUi  Walcott.  Middle  Cambrian. 

Lingnlella  macconelli  Walcott,  Proc.  U.  S.  Nat.  Museum,  XI,  1888,  p.  441. 
Loe,  Mt.  Stephens,  British  Columbia. 

lingolella  martinensis  Matthew.  Middle  Cambrian. 

Lingnlella  martinensis  Matthew,  Trans.  Royal  Soc.  Canada,  IV,  1890,  p.  155,  pi. 

8,  fig.  4;— Tr^s.  New  York  Acad.  Sci.,  XIV,  1895,  p.  113,  pi.  2,  fig.  6. 
Loe,  Hanford  Brook,  New  Brunswick. 

Lingnlella  minnta  Hall  and  Whitfield.    Up.  Camb.  and  Pogonip  (Ord.). 

LinguleUaf  minnta  Hall  and  Whitfield,  King's  U.  S.  Geol.  Ezpl.  40th  Pari.,  IV, 
1877,  p.  206,  pi.  1,  tigs.  3,  4.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884, 
p.  18. 

Loe,  Eureka  district,  Nevada. 
Bull.  87 17 
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LiiigalellA(?)  paliformu  Hall.  Hamilton  (Dcv.)* 

Lingnla  paliformis  Hall,  Thiiteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  18G0, 

p.  76,  fig.  1. 
Lingnla  palsBformis  Hall,  Pal.  New  York,  IV,  1867,  p.  8,  pi.  1,  fig.  7.— Whitfield, 

Geol.  Wisconsin,  IV,  1882,  p.  324,  pi.  25,  fig.  10. 
Lingalellaf  palnformis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 

59,  64,  pi.  2,  figs.  6-8. 
Loc,  Cayuga  Lake,  New  York ;  Milwaukee,  Wisconsin. 

longnlella  radnla  Matthew.  Middle  Cambrian. 

Lingnlella  radula  Matthew,  Trans.  Royal  Soc.  Canada,  VIII,  1891,  p.  147,  pi.  15, 

figs.  7,  8. 
Loo.  St.  John,  New  Brunswick. 

Lingulella  roberti  Matthew.  Lower  Ordovician. 

Lingnlella  roberti  Matthew,  Trans.  Royal  Soc.  Canada,  2d  ser.,  I,  1896,  p.  256, 

pi.  1,  fig.  2. 
Loe,  Cape  Breton,  Nova  Scotia. 

Lingnlella  selwyni  Matthew.  Lower  Ordovician. 

Lingnlella  selwyni  Matthew,  Trans.  Royal  Soc.  Canada,  2d  ser.,  I,  1896,  p.  255, 

pi.  1,  fig.  1. 
Loc.  Cape  Breton,  Nova  Scotia. 

Lingulellaf  8pi88a=SphsBrobolu8  spissns. 

Lingnlella  starri  Matthew.  Middle  Cambrian. 

Lingnlella  starri  Matthew,  Trans.  Royal  Soc.  Canada,  VIII,  1891,  p.  146,  pi.  15, 

figs.  5,  6. 
Loo,  St.  Johns,  New  Brunswick. 

Lingnlella  starri  minor  Matthew.  Upper  Cambrian. 

Lingnlella  starri  var.  minor  Matthew,  Trans.  Royal  Soc.  Canada,  IX,  1892,  p.  58. 
Loe,  Near  St.  John,  New  Brnnswick. 

Lingnlella  stoneana  Whitfield.  Upper  Cambrian. 

Lingnla  aurora  var.  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863, 
p.  127,  pi,  6,  figs.  6-«;— Trans.  Albany  Institute,  V,  1867,  p.  104;— Twenty- 
third  Rep.  New  York  Stat«  Cab.  Nat.  Hist.,  1873,  pi.  13,  fig.  5. 

ikngnlella  stoneana  Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  334,  pi.  27,  figs.  6, 
7.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  2,  figs.  9-11. 

Loe.  Prairie  du  Sac  and  Mazomanie,  Wisconsin. 

Lingnlella  winona  (Hall).  Middle  Cambrian. 

Lingnla  winona  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  HiHt.,  1863,  p. 

126,  pi.  6,  fig.  9;— Trans.  Albany  Institute,  V,  1867,  p.  102.— Sardeson,  Bull. 

Minnesota  Acad.  Nat.  Sci.,  IV,  1896,  p.  96. 
Loo.  Lansing,  Iowa;  Wisconsin. 

LDTOULEPIS  Hall.  Genotype  Lingnla  pluuiformis  Owen. 

LinguleplB  Hall,  Sixteenth  Rep.  New  York  State  Cab.  Nat.  Hist.,  1863,  p.  129.— 
Meek  and  Hayden,  Pal.  Upper  Missonri,  Smithsonian  Cont.  to  Knowl.,  XIV, 
172,  1864,  p.l.— Hall,  Trans.  Albany  Institute,  V,  1867,  p.  106.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  59,  163;— Eleventh  Ann.  Rep. 
New  York  State  Geologist,  1894,  p.  231. 

Ohs,  The  essential  difference  between  Lingnlepis  and  Lingnlella  is  that  the  ven- 
tral beak  of  the  former  is  often  much  attenuated.  The  amount  of  atteuna-' 
tion,  however,  is  often  a  very  changeabl«  feature  in  s)>ecimens  of  a  species 
from  a  locality.  It  is  this  variation  and  the  want  of  large  collections  that 
has  lead  to  the  making  of  too  many  species  of  Liugulepis. 
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Lin|riiiepis  aciunixiata  (Oonrad).  Upper  Cambrian. 

Lingula  acuminata  Conrad,  Third.  Ann.  Rep.  New  York  Geol.  Survey,  1839,  p. 
64.--Hall,  Pal.  New  York,  1, 1847,  p.  9,  with  fig.—Billings,  Geol.  Canada,  1863, 
p.  102,  fig.  8.~Matthew,  Trans.  Royal  Soc.  Canada,  2d  aer.,  1, 1896,  p.  257,  pi. 
2,  fig.  5. 

Lingula  antiqua  Emmona,  Geol.  New  York;  Rep.  Second  Diet.,  1842,  p.  268,  fig. 
68.— Hall,  Pal.  New  York,  I,  1847,  p.  3,  pi.  1,  fig.  3.— EmmoBS,  Amerioau 
Geology,  Pt.  II,  1865,  p.  202,  pi.  4,  fig.  7. 

Gloeaina  acuminata  Hall  and  Clarke,  Pal.  New  York,  VIU,  Pt.  I,  1892,  pi.  1, 
figs.  1, 2. 

Loc,  Saratoga  and  Franklin  counties,  etc..  New  York;  Lansdowne,  Bastard,  and 
Beverly,  Canada. 

Oh9,  The  material  of  this  species  in  the  collection  of  the  U.  S.  Geological  Sur- 
vey has  specimens  which  are  difficult  to  separate  from  L.  pinniformis  and 
L.  dakotensis,  and  there  is  every  gradation  between  these  and  L.  acuminata. 
See  L.  pinniformis. 

IdngiilepiB  acutangnlus  (Roemer).  Upper  Cambrian. 

Lingula  acutangula  Roemer,  Texas,  1849,  p.  420; — Kreidebildung  Texas,  1852,  p. 

90,  pi.  11,  fig.  10. 
Loc.  Burnett  and  Llano  counties,  Texas. 

Lingulepis  affinis  =  Lingnlobolus  affinis. 

LingnlepiB  coneoliiB  Whitfield.  Upper  Cambriaii. 

Lingulepis  cuneolus  Whitfield,  Powell's  Geol.  Geogr.  Survey  Rocky  Mountain 
Region,  Prel.  Rep.,  1877,  p.  8;—Ibidem,  Final  Rep.,  1880,  p.  336,  pi.  2, 
figs.  5,  6. 

Lingulepis  perattennatus  Whitfield,  Ibidem,  Prel.  Rep.,  1877,  p.  9; — Final  Rep., 
1880,  p.  337,  pi.  2,  figs.  7-9. 

Loc,  Red  Canyon  Creek,  Black  Hills,  South  Dakota. 

Lingalepis  dakotensis  Meek  and  nayden  =  L.  pinniformis. 
Lingulepis  ella  Hall  and  Whitfield =Lingulella  ella. 

Lingiilepis(l)  msBra  Hall  and  Whitfield.    Up.  Camb.  and  Pogonip  (Ord.). 

Lingulepis  msera  Hall  and  Whitfield,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877, 
p.  206,  pi.  1,  figs.  5-7.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  12. 
Lingulepis!  maera  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  61. 
Loc,  Secret  Canyon,  Ruby  Hill,  and  Eureka  district,  Nevada. 

langnlepis  inatiiialiii  Hall.  Upper  Cambrian. 

Lingulepis  pinnaformis  Hall,  Sixteenth  Kep.  New  York  State  Cab.  Nat.  Hist., 

1863,  p.  130;~Ibidem,  1863,  p.  130,  pi.  6,  figs.  12,  13. 
Oha.  A  distinct  species  occurring  in  numbers  in  a  blue  shale  just  above  the  trap 

at  St.  Croix  Falls,  Wisconsin. 

Lingulepis  minima  Whitfield =L.  prima. 
Lingulepis  minuta  Hall  and  Whitfield^Obolella  whitfieldi. 
Lingulepis  morsensis  N.  H.  Winchell= Lingula  morsei. 
Lingulepis  x>eraltennata  Whitfield =L.  cuneolus. 

Ling^nlepiB  pinniformis  (Owen).  Upper  Cambrian. 

Lingula  antiqua  and  prima  (non  Emmons.  Hall,  1847)  Foster  and  Whitney,  Qeol. 

Rep.  Lake  Superior  Dist.,  II,  1851,  p.  204,  pi.  23,  figs.  1,  2.^Hall,  Geol. 

Wisconsin,  I,  1862,  p.  21,  fig.  3. — Hayden,  American   Jour.  Sci.,  2d  ser., 

XXXIII,  1863,  p.  73. 
Lingula  pinnaformis  .Owen,  Geol.  Survey  Wisconsin,  Iowa,  Minnesota,  1K52,  p. 

583,  pi.  IB,  figs.  4,  6, 8.— Hall,  Geol.  Wisconsin,  I,  1862,  pp.  21,  4^5,  «l^.  "^^ 
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Lmgnlepis  pinnifonnis  (Owen) — Continued. 

Orbicnla  prima  Owen,  Geol.  Sarvey  WiBOonsin,  Iowa,  MinneBota,  1852,  figs.  17, 19. 
Lingalepis  plnaaformis  Hall,  Sixteeuth  Rep.  New  York  State  Cab.  Nat.  Hist., 

1863,  p.  129,  pi.  6,  figs.  14-16;— Trans.  Albany  Institnte,  V,  1867,  p.  107.— 

Whitfield,  Powell's  Oeol.  Geogr.  Survey  Rocky  Mountain  Region,  1880,  p. 

335,  pi.  2,  figs.  1-4;— Geol.  Wisconsin,  IV,  1882,  p.  169,  pi.  1,  figs.  2,  3. 
Lingulepis  pinniformis  and  dakotensis  Meek  and  Hayden,  Pal.  Upper  Missouri, 

Smithsonian  Cont.  to  Knowl.,  XIV,  172,  1864,  pp.  2,  3,  pi.  1,  fig.  1. 
Lingulepis  dakotensis  Whitfield,  Powell's  Geol.  Greogr.  Survey  Rooky  Mountain 

Region,  1880,  p.  337,  pi.  2,  figs.  10,  11. 
Lingulepis  pinniformis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  60, 

figs.  22,  23;  pi.  1,  figs.  35,  36. 
Loc,  Falls  of  St.  Croix,  Hudson,  etc.,  Wisconsin;  Black  Hills,  South  Dakota. 
O&0.  This  species  also  occurs  at  Ausable  Chasm  and  Whitehall,  New  York,  and 

are  there  regarded  as  L.  acuminata.    It  may  be  advisable  to  refer  Owen's 

species  to  L.  acuminata  (Conrad). 

Lingulepis  prima  Meek  and  Hayden =Obolella  polita. 

Lingnlepis  prima  (Hall).  Upper  Cambrian. 

Lingula  ovata  Emmons,  Geol.   New   York;   Rep.   Second   Dist.,   1842,   p.   105 

(Tindefined). 
Lingala  prima  (Conrad  MS.)  Hall,  Pal.  New  York,  I,  1847,  p.  3,  pi.  1,  fig.  2.— 

Emmons,  American  Geology,  Pt.  II,  1855,  p.  202. 
Obolella  prima  Whitfield,  BuU.  American  Mus.  Nat.  Hist.,  I,  1884,  p.  142,  pi.  14, 

figs.  3-5. 
Lingulepis  minima  Whitfield,  Ibidem,  1884,  p.  141,  pi.  14,  figs.  1,  2. 
Lingulellaf  prima  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  69. 
Log,  Keeseville,  Essex,  etc..  New  York;  f Black  Hills,  South  Dakota. 

Lin^epis  primiformis  Whitfield.  Upper  Cambrian. 

Lingulepis  primaeformis  Whitfield,  Ludlow's  Rep.  Reoonn.  Black  Hills  South 

Dakota,  1875,  p.  103,  pi.  1,  fig.  4. 
Loc.  Black  Hills,  South  Dakota. 

LnroULOBOLUS  Matthew.  Genotype  Lingnlella(  f )  affinis  Billing. 

Lingnlobolus  Matthew,  Trans.  Royal  Soc.  Canada,  2d  ser.,  I,  1896,  p.  260. 

Lingnlobolus  affinis  (Billings).  Lower  Ordovician. 

Lingulellaf  affinis  Billings,  Canadian  Nat.  Geol.,  n.  ser.,  YI,  1872,  p.  468,  fig. 

4 ;— Pal.  Fossils,  II,  1874,  p.  67,  fig.  35. 
Lingulepis  affinis  Walcott,  American  Jour.  Sci.,  3d  ser.,  XXXYII,  1889,  p.  381. 
Lingnlobolus  affinis  Matthew,  Trans.  Royal  Soc.  Canada,  2d  ser.,  I.,  1896,  p.  261, 

pi.  1,  fig.  4. 
Loc.  Bell  Island,  Newfoundland. 

Lingnlobolus  affinis  coneata  Matthew.  Lower  Ordovician. 

Lingnlobolus  affinis  var.  cnneata  Matthew,  Trans.  Royal  Soc.  Canada,  2d  ser., 

I,  1896,  p.  262,  pi.  1,  figs.  4e,  4d. 
Loc.  Great  Bell  Island,  Conception  Bay,  Newfoundland. 

mrOULODISGIHA  Whitfield.  Genotype  Lingnla  exilis  HaU. 

Lingulodiscina  Whitfield,  Bull.  American  Mus.  Nat.  Hist.,  Ill,  1890,  p.  122, 
figs.  1-8. 

(Eblertella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1890,  pp.  133, 168;— Elev- 
enth Ann.  Rep.  N.  Y.  State  Greologist,  1894,  p.  257. 

Lingiilodi8cina(1)  oonnata  (Walcott).  Lower  Onrboniferons. 

Discina  conn»ta  Walcott,  Mon.  U.  S.  Geol,  Survey,  VIII,  1884,  p.  214,  pi.  7,  fig.  3. 
Loc.  Eureka  district,  Nevada. 
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lingnlodiBciiia  ezilis  (Hall).  Marcellus  (Dev.). 

Lingnla  exilU  Hall,  Tliirteenth  Rep.  N.  Y.  State  Cab.  Nat.  PlUt.,  1860,  p.  77,  fig. 

2;— Pal.  New  York,  IV,  1867,  p.  7,  pi.  1,  figs.  8, 9. 
Lm^olodittcina  exilU  Whitfield,  Bull.  American  Mus.  Nat.  HUt.,  ill,  1890,  p.  122, 

figs.  1-8. 
Lae,  Schoharie  County,  New  York. 

Idngnlodisdna  newberryi  (Hall).  Waverly  (L.  Garb.). 

Discina  newberryi  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  30;— 

Pal.  New  York,  IV,  1867,  p.  26,  pi.  1,  figs.  10, 11. 
Discina  (Orbiculoidea)  newberryi  Meek,  Pal.  Ohio,  II,  1875,  p.  277,  pi.  14,  lig.  1. 
Discina  newberryi  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  213,  pi.  18, 

fig.  3. — Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  40. 
Orbiculoidea  newberryi  Herrick,  Bull.  Denison  Univ.,  IV,  1888,  p.  12; — Geol. 

Ohio,  VII,  1895,  pi.  22,  figs.  11, 13. 
(Ehlertella  newberryi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  132, 

pi.  4F,  fig.  18. 
Loc.  Cuyahoga  Falls,  Akron,  and  Farmington,  Ohio ;  Eureka  district,  Nevada. 
06«.  This  species  should  be  compared  with  Orbiculoidea(f)  capax  (White.) 

IdngalodiBciiia  pleurites  (Meek).  Waver]y  (L.  Garb.). 

Discina  (Orbiculoidea f)  pleurites  Meek,  Pal.  Ohio,  11,  1875,  p.  278,  pi.  14,  fig.  2. 
Orbiculoidea  pleurites  Herrick,  Bull.  Denison  Univ.,  IV,  1888,  pp.  12',  19,  pi.  3, 

fig.  5;— Geol.  Ohio,  VII,  1895,  pi.  22,  fig.  12. 
CEhlertella  pleurites  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  132, 

pi.  4E,  figs.  21-24 ;  pi.  4F,  figs.  19,  20. 
Loe,  Newark  and  Gann,  Knox  County,  Ohio. 

LOrOULOPS  Hall.  Genotype  L.  whitfieldi  Hall. 

Lingulops  Hall,  Notes  on  some  New  or  Imperfectly  Known  Forms  among  the 
Brachiopoda,  1871,  p.  2;— Ibidem,  1872,  p.  2,  pi.  13,  figs.  1, 2 ;— Twenty-third 
Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1878,  p.  244,  pi.  13,  figs.  1, 2.— Davidson  and 
King,  Quart.  Jour.  Geol.  Soc.  London,  XXX,  1874,  p.  164. — Hall  and  Clarko, 
Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  18,  46,  163 ;— Eleventh  Ann.  Rep.  N.  Y. 
State  Geologist,  1894,  p.  233. 

long^opB  grant!  Hall  and  Clarke.  Niagara  (Sil.). 

Lingulops  grant!  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  10,  173, 

pi.  4K,  figs.  14,  15. 
Xoc.  Hamilton,  Ontario. 

Idngnlops  norwoodi  (James).  TJtica  (Ord.). 

Lingnla  norwoodi  James,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  10,  fig.  2; — 
Jour.  Cincinnati  Soc.  Nat.  Hist.,  VI,  1883,  p.  235,  pi.  10,  fig.  1. 

Lingulops  norwoodi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  19,  pi. 
2,  figs.  24-26. 

Loo.  Covington,  Kentucky. 

lingnlops  whitfleldi  Hall.  Maqiioketa  (Ord . ). 

Lingulops  whitfieldi  Hall,  Notes  on  some  Ne^  or  Imperfectly  Known  Forms 

among  the  Brachiopoda,  1872,  p.  2,  pi.  13,  fig.  12 ;— Twenty-third  Rep.  N.  Y. 

State  Cab.  Nat.  Hist.,  1873,  pi.  13,  figs.  1, 2.— Davidson  and  King,  Quart.  Jour. 

Geol.  Soc.  London,  XXX,  1874,  p.  164,  pi.  19,  fig.  9.— Hall  and  Clarke,  Pal. 

New  York,  VIII,  Pt.  1, 1892,  p.  19,  pi.  2,  figs.  27-30. 
Loo,  Near  Lattners,  Dubuque  County,  Iowa. 

UHHABSSOHIA  Walcott.  Genotype  Obolella  transversa  Hartt. 

Linnarssonia  Walcott,  American  Jour.  Sci.,  3d  ser.,  XXIX,  1885,  p.  115;  XXX, 
p.  21.— Matthew.  Trans.  Royal  Soc.  Canada,  III,  1886,  p.  35.— Hall   uod 
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LDnrAESSOHIA  Walcott— Continued. 

Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  107, 167 ;— Eleventh  Ann.  Rep. 
N.  Y.  State  Geologist,  1894,  p.  251.^Matthew,  Trans.  Royal  Soc.  Canada,  IX, 
1892,  p.  42. 

LiimaT880iiia  belti  Davidson.  Upper  Oambrian. 

Llnnarssonia  belti  f  Matthew,  Trans.  Royal  Soc.  Canada,  IX,  1892,  p.  42,  pi.  12, 

figs.  7a-7c. 
Loc.  Near  St.  John,  New  Brunswick. 

Linnansonia  misera  (Billings).  Middle  Oambrian. 

Obolella?  misera  Billings,  Canadian  Nat.  Geol.,  n.  ser.,  VI,  1872,  p.  470. 
Linnarssonia  misera  Matthew,  Trans.  Royal  Soc.  Canada,  III,  1886,  p.  35,  fig.  12. — 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  108,  pi.  8,  figs.  35-37. 
Loc.  Trinity  Bay,  Newfoundland ;  St.  Martins,  New  Brunswick. 

LinnarBsonia  pretiosa  (Billings).  Upper  Cambrian. 

Obolella  pretiosa  Billings,  Pal.  Fossils,  I,  1862,  p.  68,  fig.  61;— Geol.  Canada, 

1863,  p.  230,  fig.  239. 
Obolella?  pretiosa  Walcott,  Bull.  U.  S.  Geol.  Survey,  30,  1886,  p.  111. 
Linnarssonia  pretiosa  Dawson,  Trans.  Royal  Soc.  Canada,  VII,  1889,  p.  53,  ^g, 

26.--Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  70,  pi.  3,  figs.  43, 44. 
Loc.  Bridge  of  the  Grand  Trunk  Railroad  across  the  Chaudiere  River ;  Cape 

Rouge ;  Little  Metis ;  Sillery  and  Point  Levis,  Canada. 

Lumarsaonia  sagittalis  taocmica  Walcott.      Lower  and  Middle  Cambrian. 

Linnarssonia  taconica  Walcott,  American  Jour.  Scl.,  3d  ser.,  XXXIV,  1887,  p.  189, 
pi.  1.  fig.  18.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  106. 

Linnarssonia  sagittal  is  Walcott,  Proc.  U.  S.  Nat.  Mus.,  XI,  1888,  p.  442. 

Linnarssonia  sagittalis  var.  taconica  Walcott,  American  Jonr.  Sci.,  3d  ser., 
XXXVIII,  1889,  p.  36;— Tenth  Ann.  Rep.  U.  S.  Geol.  Survey,  1891,  p.  610,  pi. 
68,  fig.  1. 

Loc.  Washington  County,  New  York ;  Mount  Stephan,  British  Columbia. 

Linnarssonia  taconica  Walcott =L.  sagittalis  taconica. 

linnarflonia  transversa  (Hartt).  Middle  Oambrian. 

Obolella  transversa  Hartt,  Dawson,  Acadian  Geol.,  2ded.,  1868,  p.  644. — Walcott, 

Bull.  U.  S.  Geol.  Survey,  10, 1884,  p.  16,  pi.  1,  fig.  5. 
Linnarssonia  transversa  Walcott,  American  Jour.  Sci.,  3d  ser.,  XXIX,  1885,  p. 

116,  figs.  3,  4,  6.— Matthew,  Trans.  Royal  Soc.  Canada,  III,  1886,  p.  35,  pi.  5, 

fig.  11.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  108,  pi.  3,  figs. 

38-42.— Matthew,  Trans.  N.  Y.  Acad.  Sci.,  XIV,  1895,  p.  125,  pi.  5,  tigs.  1,  2. 
Loo.  St.  John,  New  Brunswick. 

USSOPLEITRA  Whitfield.        Genotype  Rbynchonella  ^equivalvis  Hall. 

Lissopleura  Whitfield,  Bull.  Am.  Mus.  Nat.  Hist..  VIII,  1896,  p.  232. 

LlBBoplenra  SBquivalvis  (Hall).  Lower  Helderberg  (Dev.). 

Khynchonella  sequivalvis  Hall,  Tenth  Rep.  N.  Y.  State  Cah.  Nat.  Hist.,  1857,  p. 

66;— Pal.  New  York,  III,  1859,  p.  224,  pi.  29,  pp.  2, 3. 
Lissopleura  a^quivalvis  Whitfield,  Bull.  Am.  Mus.  Nat.  Hist.,  VIII,  1896,  p.  232, 

figs.  1-5. 
Loc.  Helderberg  Mountains,  New  York. 

MARTIHIA  McCoy.  Genotyx)e  Anomites  glabra  Martin. 

Martinia  McCoy,  Carboniferous  Fossils  Ireland,  1844,  p.  128,  fig.  18;  p.  139,  fig. 
132.— King,  Mon.  Permian  Fossils,  Pal.  Soc,  1850,  pp.  81, 134.— Meek  and 
Hayden,  Pal.  Upper  Missouri,  Smithsonian  Cont.  to  Knowl.,  XIV,  172, 1864,  p. 
19.— Waagen,  Palseontologica  Indica,  Ser.  XIII,  I,  1883,  p.  528.— Herrick, 
Bull.  Denison  Univ.,  IV,  1888,  p.  14.— Hall  and  Clarke,  Pal.  New  York,  VUI, 
Pt.  II,  1893,  pp.  9, 32, 40. 
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Kartinia  athyroides  A.  Winchell.  Hamilton  (Dev.). 

Martinia  athyroides  A.  Winchell,  Rep.  Lower  Peninsula  Michigan,  1866,  p.  94. 
Loc.  Grand  Trayerse  region,  Michigan. 

Xartiiiia  glabra  (Martin).  Upper  Carboniferous. 

Anomites  glabra  Martin,  Petrefaota  Derbiensia,  1809,  pi.  48,  figs.  9, 10. 
Spirifera  glabra  Davidson,  Qaart.  Jonr.  Geol.  Soc.  London,  XIX,  1863,  p.  170,  pi. 

9,  figs.  9,  10.— Dawson,  Acadian  Geology,  3d  ed.,  1878,  p.  291,  tg,  89. 
Loc.  Europe;  Pictou,  Windsor,  etc.,  Nova  Scotia. 

Martinia  glabra  contracta  (Meek  and  Worthen).     Kaskaskia  (L.  Garb.). 

spirifera  glabra  var.  contracta  Meek  and  Worthen,  Proc.  Acad.  Nat.  Sci.  Phila- 
delphia, 1861,  p.  143;— Geol.  Survey  Illinois,  II,  1866,  p.  298,  pL  23,  fig.  5.— 
White,  Wheeler's  ExpL  Survey  west  100th  Merid.,  IV,  1875,  p.  136,  pi.  10,  fig.  2. 

Spirifera  (Martinia)  contractus  Whitfield,  Annals  N.  Y.  Acad.  Sci.,  V,  1891,  p. 
583,  pi.  13,  figs.  17-19. 

Spirifera  (Martinia)  contracta  Whitfield,  Geol.  Ohio,  VII,  1895,  p.  471,  pi.  9,  figs. 
17-19. 

Iak,  Chester,  Illinois;  Newtonville,  Ohio;  Lincoln  County,  Nevada. 

Hartinia  glansoerasi  (White).  Hamilton  (Dev.). 

Spirifera  glanscerasi  White,  Proc.  Boston  Boo.  Nat.  Hist.,  IX,  1862,  p.  24. 
Loe,  Iowa  City,  Iowa. 

l[artinia(?)  insolita  A.  Winchell.  Hnron  (Dev.). 

Spirifera?  insolita  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1862,  p.  406. 
Loc.  Port  aux  Barques,  Michigan. 

Kartinia  l»Yigata  (Swallow).  Keokuk  (L.  Garb.). 

Spirifera  laevigata  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  86. 

Ta}c,  Iowa  and  Missouri. 

Oh9,  Regarded  by  Keyes  as  a  synonym  for  Spirifer  logani. 

lEartinia  maia  (Billings).  Corniferous  (Dev.). 

Athyris  maia  Billings,  Canadian  Jour.  Sci.,  V,  1860,  p.  276,  figs.  33,  34;~Geol. 
Canada,  1863,  p.  373,  fig.  398. 

Athyris  f  maia  Nicholson,  Pal.  Prov.  Ontario,  1874,  p.  88. 

Spirifera  maia  Hall,  Pal.  New  York,  IV,  1867,  p.  116,  pi.  63,  figs.  6-13.— David- 
son, Suppl.  British  SiL  Brach.,  Paleontographical  Soc,  1882,  p.  122.— Whit- 
field, Annals  N.  Y.  Acad.  Sci.,  V,  1891,  p.  549,  pi.  11,  fig.  14.— Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  38,  figs.  5,  6.— Whitfield,  Geol.  Ohio, 
VII,  1895,  p.  444,  pi.  7,  fig.  14. 

Spirifera  (Martinia)  maia  Walcott,  Mon.  U.  S.  Geol.  Survey.  VIII,  1884,  p.  141, 
pi.  14,  fig.  13  (fpl.  3,  fig.  1). 

Lao,  St.  Marys,  Township  of  Blanchard,  Ontario;  Columbus  and  Delaware,  Ohio; 
Eureka  district,  Nevada. 

Martinia  meristoides  Meek.  Middle  Devonian. 

Spirifera  (Martinia)  meristoides  Meek,  Trans.  Chicago  Acad.  Sci ,  I,  1868,  p. 

106,  pL  14,  fig.  3.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  142.— 

Whiteaves,  Cont.  Canadian  Pal.,  1, 1891,  p.  226. 
Loc,  Mackenzie  River  Basin,  British  America. 

Martinia  planoconvexa  Meek  and  Hayden=:AmbocoBlia  planiconvexa. 
Martinia  sablineata  Meek.  Middle  Devonian. 

Spirifera  (Martinia)  sublineata  Meek,  Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  103, 

pi.  14,  fig.  1. 
Loe.  Great  Slave  Lake,  British  America. 
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Mjurtinia  snbnmbena  (HaU).  Hamilton-Portage  (Dev.)- 

Orthis  sabnmbona  Hall,  Tenth  Sep.  N.  T.  State  Cab.  Nat.  HUt.,  1857,  p.  168. 

AmbocoBliasubumbona  Hall,  Thirteenth  Rep.  Ibidem,  1860,  p.  71. 

Spirifera  submnbona  Hall,  Pal.  New  York,  lY,  1867,  p.  234,  pi.  33,  figs.  22-30. 

Martinia  snbambona  Miller,  N.  American  Geol.  Pal.,  1889,  p.  352. 

Spirifer  snbambona  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  29, 

fig.  u. 

Loe.  Shore  of  Lake  Erie,  Tolly,  and  McKinneys  Station,  New  York. 

Oba.  Professor  Williams  says  this  species  is  a  synonym  for  Amboccslia  gregaria. 

KBEKELLA  White  and  St.  J.    Oenotype  Plicatala  striatocostata  Cox. 

Meekella  White  and  St.  John,  Trans.  Chicago  Acad.  Sci.,  1, 1868,  p.  120,  figs.  4-6.— 
Meek,  Final  Rep.  U.  S.  Geol.  Survey  Nebraska,  1872,  p.  175.— Waagen,PalfBon- 
tologica  Indica,  Ser.  XIII,  1, 1884,  p.  576.— Hall  and  Clarke,  Pal.  New  York, 
Vm,  Pt.  1, 1892,  p.  264 ;— Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  287. 

Meekella  oocidentaliB  (Newberry).  Upper  Carboniferous. 

Streptorhynchos  occidentalis  Newberry,  Ives's  Rep.  Colorado  River  of  the  West, 

1861,  p.  126,  pi.  1,  fig.  5. 
Meekella  occidentalis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  266, 

pi.  IIB,  figs.  18, 19. 
Loo,  Canyon  of  Cascade  River. 
Ohs.  See  Meekella  pyramidalis. 

Meekella(f)  ooddentalis  (Swallow).  Upper  Carboniferous. 

Orthisina  occidentalis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  82. 
Loe,  Caldwell  County,  Missouri. 

Oba.  If  a  Meekella  it  should  be  compared  with  M.  striaticostata.  Regarded  by 
Keyes  as  a  synonym  for  M.  striaticostata. 

Meekella  pyramidalis  (Newberry).  Upper  OarboniferouB. 

Streptorhynchus  pyramidalis  Newberry,  Ives's  Rep.  Colorado  River  of  the  West, 

1861,  p.  126,  pi.  2,  figs.  11-13. 
Meekella  pyramidalis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  266. 
Loo,  Colorado  River. 
Ohs.  This  species  is  quite  distinct  from  M.  striaticostata  Cox,  with  which  it  has 

been  confounded.    M.  occidentalis  Newberry,  however,  may  prove  to  be 

but  a  large  individual  of  M.  pyramidalis. 

Meekella  stiiatiooftata  (Ooz).  Upper  Carboniferous. 

PUoatnla  striatocostata  Cox,  Owen's  Geol.  Survey  Kentucky,  III,  1857,  p.  568, 

pi.  8,  fig.  7. 
Orthisina  shumardianns  SwaUow,  Trans.  St.  Lonis  Acad.  Sci.,  I,  1858,  p.  183. 
Orthisina  missouriensis  Swallow,  Ibidem,  1858,  p.  219. — ^Meek  and  Hay  den,  Proc. 

Acad.  Nat.  Sci.  Phihidelphia,  III,  1859,  p.  26. 
Orthisina  shumardiana  Meek  and  Hayden,  Ibidem,  1859,  p.  26. 
Orthis  striatocosta  Qeinitz,  Carbon  und  Dyas  in  Nebraska,  1866,  p.  48,  pi.  3,  figs. 

22-24. 
Meekella  striatocostata  White  and  St.  John,  Trans.  Chicago  Acad.  Sci.,  1, 1868, 

pp.  120, 122,  figs.  4-6.->Meek,  Final  Rep.  U.  S.  Geol.  Survey  Nebraska,  1872, 

p.  175,  pi.  5,  fig.  12. — ^Meek  and  Worthen,  Geol.  Survey  Illinois,  V,  1873,  p. 

571,  pi.  26,  fig.  21.-'White,  Wheeler's  Expl.  Survey  west  IGOth  Merid.,  IV, 

1875,  p.  26,  pi.  9,  fig.  4.— Kayser,  Richthofen's  China,  IV,  1883,  p.  178,  pi.  23, 

fig.  8.~White,  Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  130,  pi.  26,  figs. 

12-14.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  265,  pi.  10,  figs. 

18-23;  pi.  IIB,  figs.  20-22.— Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  68, 

pi.  39,  fig.  1. 
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laekella  rtriatioottata  (Cox) — Gontinaed. 

Streptorhynchns  (Meekella)  strlatooostata  Hall,  Second  Ann.  Rep.  New  York 

State  Geol.,  1883,  pi.  40,  figs.  18-23. 
Loe.  Hopkins  County,  Kentacky ;  Indiana;  Illinois;  Missouri;  Iowa;  Nebraska; 

New  Mexico;  Nevada;  Utah;  f China. 
Ob9.  See  M.  oocidentalis  (Swallow). 

KSGALAHTEEIS  (Ehlert.    Genotype  Terebratula  archiaci  de  Yerueail. 

Meganteris  Suess,  Sitz.  der  k.  k.  Akad.  der  Wissensch.  zu  Wien,  XVIII,  1855,  p.  51. 
Megalanteris  CEhlert,  Fischer's  Manuel  de  Conchy liologie,  1887,  p.  1319.— Hall 

and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  277 ;— Thirteenth  Ann.  Kep. 

N.  Y.  State  Geologist,  1895,  p.  859. 

XegalantexiB  oondoni  (McChesney).  Oriskany  (Dev.). 

Rensselffiria  condoni  McChesney,  New  Pal.  Fossils,  1861,  p.  85; — Trans.  Chicago 
Acad.  Sci.,  I,  1868,  p.  36,  pi.  7,  fig.  2.— Meek  and  Worthen,  Geol.  Survey 
Illinois,  III,  1868,  p.  401,  pi.  8,  fig.  4. 

Newberriat  condoni  Hall,  Tenth  Ann.  Rep.  N.  Y.  State  Geol.,  1891,  p.  7  of  extract. 

Megalanteris  condoni  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  280. 

Loe,  West  of  Jonesboro,  Union  County,  Illinois. 

Kegalanterif  oyaliB  Hall.  Oriskany  (Dev.). 

Meganteris  ovalisHall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  101. 
Rensseleria  oralis  Hall,  Pal.  N.  Y.,  Ill,  1859,  p.  458,  pi.  106,  fig.  2.— Billings, 

Geol.  Canada,  1863,  p.  962,  fig.  471. 
Megalanteris  ovalis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  280, 

pi.  77,  figs.  12-22. 
Loe.  Albany  and  Schoharie  counties,  New  York. 

Meganteris  sequiradiata  Ha1I=Een88el8eria  sBqniradiata. 

Meganteris  cniuberlandise  Hall=Rensselseria  cumberlandise. 

Meganteris  eUiptica  Hall=BenB8elaBria  elliptica. 

Meganteris  elongata  HalI=Ainphigenia  elongata. 

Meganteris  IsBvis  Hall=Meriste1la  Isevis. 

Meganteris  inntabilis  Hall^Bensselaeria  mutabilis. 

Meganteris  ovalis  HaUsMegalanteris  ovalis. 

Meganteris  ovoides  HallsBensselsBria  ovoides. 

Meganteris  snbtrigonalis  Hall= Amphigenia  elongata  subtrigonalis. 

Meganteris  snessana  Hall=Beachia  saessana. 

MegerHa  dnbitanda  Oooper=Terebratella(  t )  dubitauda. 

KSBISTA  Suess.  Oenotype  Atrypa  lierculea  Barrande. 

Merista  Suess,  Jahrbuch  Kungl.  Kais.  Geol.  Reichs.,  II,  1851,  pp.  150, 160. — Hall, 
Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  73 ;— Twentieth  Rep. 
N.  Y.  State  CJab.  Nat.  Hist.,  1867,  p.  258.— DaU,  BuU.  U.  S.  Nat.  Mus.,  8, 1877, 
p.  47.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  70,  fig.  54;— 
Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  771. 

Camarium  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  42;— Pal.  New 
York,  III,  1859,  p.  486;— Fifteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1862, 
p.  176. 

Merista  arcnata  Hall=Meri8tella  arcuata. 
Merista  bella  HalI=Meristel]a  bella. 
Merista  bisalcata  Hall=Wbitfleldella  bisnlcata. 
Merista  crassirostra  HallsWIiitfieldeUa  cylindrica. 
Merista  cylindrica  Hall=:Wliitfieldella  cylindrica. 
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Heriata  elongata  (Hall).  Lower  Helderberg  (Dev.). 

Camarium  elongatum  Hall,  Pal.  New  York,  III,  1859,  p.  488,  pi.  95A,  fig.  4. 

Loc,  Cumberland,  Maryland. 

OhB,  Probably  only  a  variety  of  M.  typa. 

Merista  hoagbtoni  Wiiicliell=Meristella  houghtoni. 

Merista  laBvis  Hall=Meri8tella  laBvis. 

Merista  lata  Hall=:Meri8tella  lata. 

Merista  leDS  Hall=Meristella  lens. 

Merista  ineeki  Hall=Meri8tella  meeki. 

Merista  priuceps  Hall=Meristella  princeps. 

Merista  sabqaadrata  Hall=:Meristella  sabqaadrata. 

Merista  tennesseenais  Hall  and  Clarke.  Lower  Helderberg  (Dev.). 

Merista  tenneaseensls  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pp.  71, 

365,  pi.  42,  figB.  1-6. 
Loc,  Perry  Connty,  Tennessee. 

Merista  typns  Hall.  Lower  Helderberg  (Dev.). 

Camarium  typum  Hall,  Pal.  New  York,  III,  1859,  p.  487,  pi.  95A,  figs.  2a,  3, 5, 6. 
Merista  typum  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  93, 

figs.  10-13. 
Merista  typa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  42,  figs.  7-12. 
Loc,  Cumberland,  Maryland. 

MEEISTELLA  Hall,  1860.  Genotype  Merista  arcnata  Hall. 

f Meristella  Hall,  Twelfth  Bep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  78. 

Meristella  Hall,  Thirteenth  Rep.  Ibidem,  1860,  pp.  74, 93 ;— Sixteenth  Rep.  Ibidem, 
1863,  p.  50,  figs.  27-34 ;— Trans.  Albany  Institute,  TV,  1863,  p.  139;^American 
Jour.  Sci.,  2d  ser.,  XXXV,  1863,  p.  396 ;  XXXVI,  p.  11 ;— Twentieth  Rep.  N.  Y. 
State  Cab.  Nat.  Hist.,  1867,  pp.  155, 258 ;— Pal.  New  York,  IV,  1867,  p.  295.— 
Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p. 
97.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  73,  figs.  65,56;— 
Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist,  1895«  p.  773. 

Athyris  Billings,  Proo.  Portland  Soc.  Nat.  Hist.,  1863,  p.  115. 

Meristella  arcnata  Hall.  Lower  Helderberg  (Dev.). 

Merista  arcnata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  95,  figs. 

1-4;— Pal.  New  York,  III,  1859,  p.  249,  pi.  41,  fig.  1  (f2). 
Meristella  arcuata  Hall,  Ibidem,  IV,  1867,  p.  298,  figs.  1,  2.— Hall  and  Clarke, 

Ibidem,  VIII,  Pt.  II,  1895,  pi.  43,  figs.  1,  2;  pi  44,  fig.  5. 
Loc.  Albany  and  Schoharie  counties.  New  York;  St.  Blandine,  New  Brunswick. 

Meristella  barrisi  Hall.  Marcellus-Hamilton  (Dev.). 

Meristella  barrisi  HaU,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p. 
84;— Pal.  New  York,  IV,  1867,  p.  304,  pi.  49,  figs.  5-22.— fTschernyschew, 
M^moires  du  Comit<S  G^ologique  de  St.  P^tersbourg,  III,  3, 1887,  p.  55,  pi.  9, 
figs.  12,  15;  pi.  13,  figs.  1,  2.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II, 
1895,  pi.  43,  figs.  25,  26;  pi.  44,  figs.  27-30. 

Loc,  York  and  Leroy,  New  York ;  Urals  of  Russia. 

Meristella  bella  (Hall).  Lower  Helderberg  (Dev.). 

Merista  bella  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  92,  figs.  1-7;— 

Pal.  New  York,  III,  1859,  p.  248,  pi.  40,  fig.  1. 
Meristella  bella  Whitfield,  Annals  N.  Y.  Acad.  Sci.,  V,  1891,  p.  510,  pi.  5,  figs. 

8-10.— Hall  and  Clarke,  Pal.  Now  York,  VIII,  Pt.  II,  1896,  pi.  43,  figs.  7-9; 

pi.  44,  figs.  1-3.— Whitfield,  Geol.  Ohio,  VII,  1895,  p.  412,  pi.  1,  figs.  8-10. 
Loc,  Albany  and  Schoharie  counties,  New  York;  Greenfield,  Ohio;  Lake  Temis- 

coiiata,  New  Brunswick. 
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][eriftella(?)  blanoha  (Billings).  Lower  Helderberg  (Dev.). 

Athyria  blancha  Billings,  Proo.  Portland  Soo.  Nat.  Hist.,  1863,  p.  115,  pi.  3,  fig.  13. 
Meristina  ( f)  blancha  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  68, 

pi.  41,  figs.  22,  23. 
Loe,  Square  Lake,  Maine. 
0h9,  Compare  with  Meristella  arcuata. 

Meristella  oluiia  (Billings).  Comiferous  (Dev.). 

Athyria  f  olosia  Billings,  Canadian  Jonr.  Sci.,  V,  1860,  p.  279. 
Loe,  Caynga,  Ontario. 

Xerifltella  doris  Hall.  Upper  Helderberg  (Dev.). 

Meristella  dorU  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.8^i:  - 
Pal.  New  York,  IV,  1867,  p.  303,  pi.  50,  figs.  1-12.— Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  II,  1895,  pi.  43,  figs.  21,  22. 

CharioneUa  doris  Billings,  Oeol.  Canada,  1863,  p.  374,  figs.  400E,  401a,  b. 

Loo.  Schoharie  and  WilliamsYille,  New  York ;  Caynga,  Ontario. 

Meristella  elisaa  Hall=:Meristella  nasuta. 

Meiutella  haskinti  HaU.  Hamilton  (Dev.). 

Meristella  haskinsi  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p. 
84;— Pal.  New  York,  IV,  1867,  p.  306,  pi.  49,  figs.  23-35.— Hall  and  Clarke, 
Ibidem,  VIII,  Pt.  II,  1895,  pi.  43,  figs.  23, 24 ;  pi.  44,  fig.  31. 

Loe,  Seneca  Lake,  York,  Moscow,  etc.,  New  York;  Thedford,  Ontario. 

Meristella  (1)  honghtoni  (A.  Winchell).  Huron  (Dev.). 

Merista  honghtoni  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1862,  p.  407. 
Meristella  ( f )  houghtoni  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  78. 
Loe.  Port  anx  Barques,  Michigan. 

Meristella  (?)  inoerta  Simpson.  Waverly  (L.  Carb.). 

Meristella  incerta  Simpson,  Trans.  American  Philosophical  See,  u.  ser.,  XVI, 

1889,  p.  442,  fig.  7. 
Loe.  Warren,  Pennsylvania. 
OhB.  Based  upon  a  crushed  and  broken  specimen. 

Xeiistella  IsBvis  (Yanuxem).  Lower  Helderberg  (Dev.). 

Atrypa  Icevis  Vanuxem,  Geol.  New  York;  Rep.  Third  Dist.,  1842, p.  120,  fig.2.— 

Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  825,  fig.  642. 
MerUta  Isevis  HaU,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  94,  figs. 

1-6;— Pal.  New  York,  III,  1859,  p.  247,  pi.  39,  figs.  3,4.— Meek  andWortheu, 

Geol.  Survey  lUinois,  III,  1868,  p.  376,  pi.  7,  fig.  8. 
MeristeUa  laBvis  Whitfield,  Annals  N.  Y.  Acad.  Sci.,  V,  1891,  p.  510,  pi.  5,  figs. 

6,7.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  43,  figs.  3-6; 

pl.  44,  fig.  4.— Whitfield,  Geol.  Ohio,  VII,  1895,  p.  411,  pi.  1,  figs.  6, 7. 
Loe,  Albany  and  Schoharie  counties,  New  York ;  Greenfield,  Ohio ;  Perry  County, 

Missouri;  Pennsylvania;  Square  Lake,  Maine;  St.  Blandine,  New  Brunswick. 

Meristella  (1)  Isevis  (Hall).  Lower  Helderberg  (Dev.). 

Meganteris  lievis  Hall  (non  Vanuxem),  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 

1857,  p.  99. 
Renaselffiria  Is  vis  Hall,  Pal.  New  York,  III,  1859,  p.  256,  pL  40,  fig.  2. 
Loe.  Albany  County,  New  York. 

Meristella  lata  Hall.  Oriskany  (Dev.). 

Merista  lata  HaU,  Pal.  New  York,  III,  1859,  p.  431,  pl.  101,  fig.  3. 

MeristeUa  lata  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  78,  pl.  44, 

fig.  12. 
Loe.  Albany  and  Schoharie  coantieH,  New  York ;  Cayuga,  Ontario. 
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lens  (A.  Winchell).  Hamilton  (Dev.). 

Merista  lens  A.  Wliichell,  Rep.  Lower  Peninsula  Michigan,  1866,  p.  94. 
Merifltella  lens  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  78. 
Loc,  Grand  Traverse  region,  Michigan. 

Meristella  lenta  Hall.  Oriskany  (Dev.). 

MerlBtella  lenta  Hall,  Pal.  New  York,  IV,  1867,  p.  420,  pi.  63,  figs.  19-22.— Hall 

and  Clarke,  Ihidem,  VIII,  Pt.  II,  1895,  pi.  44,  figs.  15-18. 
Loc,  Caynga,  Ontario. 

Meristella  maria  Hall=MeristiDa  maria. 

Heristella  meeld  Hall.  Lower  Helderberg  (Dev.). 

Merista  meeki  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist ,  1857,  p.  97;— Pal. 

New  York,  III,  1859,  p.  252,  pi.  44,  ^f^,  6. 
Camarium  meeki  Hall,  Ibidem,  III,  1859,  p.  486. 

Meristella  meeki  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  78. 
Loc,  Perry  County,  Tennessee. 

Heristella  meta  Hall.  Hamilton  (Dev.). 

Meristella  meta  Hall,  Pal.  New  York,  IV,  1867,  p.  308,  pi.  49,  figs.  1-4.— Hall  and 

Clarke,  Ibidem,  VIII,  Pt.  II,  1895,  pi.  43,  figs.  29,  30. 
Loc,  Delphi,  New  York. 

Merifltella  luuinta  (Conrad).  Upper  Helderberg  (Dev.). 

Atrypa  nasuta  Courad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842,  p.  265. 

Terebratula  valenoiennii  Castelnau,  Essai  Syst.  Sil.  TAm^rique  Septentrionale, 
1843,  p.  39,  pi.  13,  fig.  6. 

Meristella  nasuta  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  93, 
figs.  8,  9;— l^meenth  Sep.  Ibidem,  1862,  p.  160,  figs.  17-22  on  p.  161;— Pal. 
New  York,  IV,  1867,  p.  299,  pi.  48,  figs.  1-25.— Nettelroth,  Kentucky  Fossil 
Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  98,  pi.  15,  figs.  2-8.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  43,  figs.  18-20;  pi.  44,  figs.  13, 
14,  19-26. 

Athyris  dara  BiUings,  Canadian  Jour.  Sci.,  V,  1860,  p.  274,  figs.  29-32;— Oeol. 
Canada,  1863,  p.  373,  fig.  397 ;— Canadian  Nat.  Geol.,  n.  ser.,  VII,  1874,  p.  240. 

Meristella  elissa  Hall,  Fourteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1861,  p.  100;— 
Fifteenth  Rep.  Ibidem,  1862,  pi.  3,  figs.  21,  22. 

Athyris  nasuta  Nicholson,  Pal.  Prov.  Ontario,  1874,  p  86. 

Meristella  (Whitfieldia)  nasuta  Walcott,  Mon.  U.  S.  Qeol.  Surrey,  VIII,  1884,  p. 
148,  pi.  3,  fig.  8. 

Loo,  Schoharie,  Clarence, Williamsville,  etc.,  New  York ;  Caynga,  Ontario ;  Colum- 
bus and  Dublin,  Ohio;  Falls  of  Ohio;  Lone  Mountain,  Nevada. 

Meristella  nucleolata  Whitfield =Whitfieldena  nucleolata. 

Heristella  prinoepB  Hall.  Lower  Helderberg  (Dev.). 

Merista  prinoeps  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  95,  figs. 

1-5;— Pal.  New  York,  III.  1859,  p.  251,  pi.  44,  figs  1-5. 
Camarium  princeps  Hall,  Ibidem,  III,  1859,  p.  486. 
Meristella  princeps  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p. 

93,  figs.  5-7.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  43,  figs. 

10-13. 
Loc,  Carlisle  and  Schoharie,  New  York ;  St.  Blandine,  New  Brunswick. 

Meristella  rectirostra  Hall=:Meristina  rectirostrla. 

Meristella  riskowskyi  A.  Ulrich.  Middle  Devonian. 

Meristella  riskowskyi  A.  Ulrich,  N.  Jahrb.  f.  Mineral.,  Beilageband,  VIII,  1892, 

p.  64,  pi.  4,  figs.  16-18. 
Loc,  Chahuarani  and  near  Ocoui,  Bolivia. 
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MeiiBteUs  rostrata  Hall.  Hamilton  (Dev.)* 

Atrypa  roetrata  Hall^Oeol.  New  York;  Rep.  Fourth  Dist.,  1843,  p.  202,  fig.  2. 
AthyTisf  rostrata  Billings,  Canadian  Jonr.  Sci.,  V,  1860,  p.  281,  figs.  43,  44. 
Charionella  rostrata  Billings,  Geol.  Canada,  1863,  p.  385,  fig.  420. 
Merifltella  rostrata  Hall,  Pal.  New  York,  IV,  1867,  p.  307,  pi.  50,  figs.  13-17.— 

Hall  and  Clarke,  Ibidem,  Vol.  VIU,  Pt.  II,  1895.  pi.  43,  figs.  27,  28. 
Loc,  Eighteen  Mile  Creek,  etc..  New  York;  Bosanqnet,  Ontario. 

Meiistella  sabquadrata  Hall.  Lower  Helderberg  (Dev.) 

Merista  subqnadrata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  d3;— 

Pal.  New  York,  III,  1859,  p.  249,  pi.  40,  fig.  3. 
Meristella  subquadrata  Hall  and  Clarke,  Ibidem,  VIU,  Pt.  II,  1893,  p.  78,  pi.  43, 

figs.  14, 15. 
Loc.  Schoharie  and  Carlisle,  New  York. 

Meristella  uuisulcata  Hall = Pen tagonia  unisulcata. 

Meristella  unisalcata  biplicata  Hall=Pentagoiiia  unisalcata  biplicata. 

Meristella  unisalcata nniplicataHall=Pentagoiiia unisulcata  uniplicata. 

Meristella  walcotti  HaU  and  Clarke.  Oriskany  (Dev.). 

MensteUa  walcotti  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pp.  77, 

365,  figs.  55,  56,  pi.  43,  figs.  16,  17;  pi.  44,  figs.  6-11,  23,  32. 
Loc,  Caynga,  Ontario. 

KEEISTIHA  Hall.  Genotype  MeristeUa  maria  Hall. 

Meristina  Hall,  Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867,  p.  157;— Pal. 

New  York,  IV,  1867,  p.  299.— Nettalroth  (partim), Kentucky  Fossil  Shells,  Mem. 

Kentucky  Geol.  Survey,  1889,  p.  101.— Hall  and  Clarke,  Pal.  New  York,  VIII, 

Pt.  II,  1893,  p.  65;— Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  770. 
Whitfieldia  Davidson,  Supplement  British  Sil.  Brach.,  Paleontographical  Soc, 

1882,  p.  107.— Beecher  and  Clarke,  Mem.  New  York  State  Mus.,  I,  1889,  p.  73. 

lerittiiia  maria  Hall.  Niagara  (Sil.). 

Athyris  tumida  Roemer,  Sil.  Fauna  west.  Tennessee,  1860,  p.  70,  pi.  5,  fig.  12. 
Meristella  maria  Hall,  Trans.  Albany  Institute,  IV,  1863,  p.  212.— HaU  and  Whit- 
field, Twenty-fourth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1872,  p.  196. 
Meristina  maria  Hall,  Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867,  p.  157;— 

Pal.  New  York,  IV,  1867,  p.  299.— Hall  and  Whitfield,  Pal.  Ohio,  II,  1875,  p. 

132,  pi.  7,  figs.  5,  6. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 

Geol.  Survey,  1889,  p.  101,  pi.  29,  figs.  7-10.— Hall  and  Clarke,  Pal.  New 

York,  VIII,  Pt.  II,  1893,  p.  67,  pi.  41,  figs.  1-17. 
Meristella  tumida  Etheridge,  Quart.  Jour.  Geol.  Soc.  London,  XXXIV,  1878, 

p.  597. 
Meristella  (Meristina)  maria  Hall,  Twenty-eighth  Rep.  N.  Y.  State  Mus.  Nat. 

Hist.,  1879,  p.  159,  pi.  25,  figs.  8-12;— Elefenth  Rep.  State  Geol.  Indiana, 

1882,  p.  299,  pi.  25,  figs.  8-12. 
Whitfieldia  maria  Beecher  and  Clarke,  Mem.  N.  Y.  State  Mus.,  1, 1889,  p.  73,  pL  7, 

figs.  1-^. 
Loc,  Waldron,  Indiana ;  Springfield,  Ohio;  Louisville,  Kentucky ;  Perry  County, 

Tennessee ;  Bridgeport,  Illinois ;  Racine,  Wisconsin ;  Bessels  Bay,  81^  6'. 
Ohs.  This  species  is  not  identical  with  M.  tumida  Dalman. 

Meristina  iiitida  Hall=Whitfielclella  nitida. 

rectiroBtris  Hall.  Niagara  (Sil.). 

Meristella  rectirostra  Hall,  Descriptions  n.  sp.  Fossils  from  Waldron,  Indiana, 
1879,  p.  15;— Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  301,  pi.  27,  figs.  10- 
14 ; — Trans.  Albany  Institute,  X,  1883,  p.  71. — Beecher  and  Clarke,  Mem. 
N.  Y.  State  Mus.,  I,  1889,  p.  67,  pi.  7,  figs.  4, 5, 11-13. 
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Heristdna  rectirostris  Hall — Continaed. 

Meristina  reotirostra  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  68, 

figs.  52, 53,  pi.  41,  figs.  18-21. 
Loc.  Waldron,  Indiana. 

Meristina  triflinuata  (McOhesney).  Niagara  (Sil.). 

Pentameras  trisinnatus  McCbesney,  Descriptions  New  Pal.  Fossils,  1861,  p.  86. 
Athyrisf  trisinnatus  McChesney,  Trans.  Chicago  Acad.  Set.,  I,  1868,  p.  33,  pi.  8, 

fig.  2. 
Loc,  Milwankee,  Wisconsin. 
Oba,  Probably  synonymous  with  Meristina  maria. 

METAPLASIA  Hall  and  Clarke.  Genotype  Spirifer  pyxidata  Hall. 

Metaplasia  Hall  and  Clarke,  Pal.  New  York,yiII,Pt.  II,  1883,  p.  56 ;— Thirteenth 
Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  762. 

Metaplasia  disparilis  (Hall).  Comiferoas  (Dev.). 

Spirifer  disparilis  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1&57,  p.  134. 
Spirifera  disparilis  Hall,  Pal.  New  York,  IV,  1867.  p.  204,  pi.  30,  figs.  10-15. 
Metaplasia  pyxidata  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1895,  pi.  39,  figs. 

19-22. 
Loc.  Williamsville  and  Clarence  Hollow,  New  York. 

Metaplasia  pyxidata  Hall.  Oriskany  (Dev.). 

Spirifer  pyxidata  Hall,  Pal.  New  York,  III,  1859,  p.  428,  pi.  100,  figs.  9-12. 
Metaplasia  pyxidata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  56. 
Loc.  Albany   and    Schoharie    counties,    New   York;  Cumberland,   Maryland; 
Cayuga,  Ontario. 

Micromitra  Meek=Iphidea. 

MIMTJLITS  Barrande.  Genotype  M.  perversus  Barrande. 

Mimulus  Barrande,  Syst^me  Silnrien  du  Centre  de  la  Boh^me,  V,  1879,  p.  109. — 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  272 ;— Eleventh  Ann. 
Rep.  N.  Y.  State  Geologist,  1894,  p.  289. 

Mimnlns  waldronensis  (Miller  and  Dyer).  Niagara  (Sil.). 

Spirifera  (f)  waldronensis  Miller  and  Dyer,  Jour.  Cincinnati  Soc.  Nat.  Hist., 

I,  1878,  p.  37,  pi.  2,  fig.  3. 
Triplesia  putillus  Hall,  Descriptions  n.  sp.  Fossils  Waldron,  Indiana,  1879,  p.  16; — 

Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  298,  pi.  27,  figs.  19-22;~Trans. 

Albany  Institute,  X,  1883,  p.  72. 
Streptis  waldronensis  Beecher  and  Clarke,  Mem.  New  York  State  Mas.,  I,  1889, 

p.  30,  pi.  3,  figs.  9,  10. 
Mimulus  waldronensis  Hall  i^nd  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  273, 

pi.  lie,  figs.  23-28. 
Loc.  Waldron,  Indiana. 

MOHOMOEELLA  Billings.  Genotype  M.  prisca  Billings. 

Monomorella  Billings,  Canadian  Nat.  Geol.,  n.  ser.,  VI,  1871,  p.  220; — ^American 
Jour.  Soi.,  3d  ser.,  Ill,  1872,  p.  358. — Davidson  and  King,  Quart.  Jour.  Geol. 
Soc.  London,  XXX,  1874,  p.  155.— Hall  and  Clarke,  Pal.  New  York,  VHI,  Pt. 
I,  1892,  )>p.  40,  46;— Eleventh  Ann.  Rep.N.  Y.  State  Geologist,  1894,  p.  238. 

Monomorella  egani  Hall  and  Clarke.  Niagara  (Sil.). 

Monomorella  egani  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  42, 

175,  pi.  4C,  fig.  16. 
Loc.  Near  Grafton,  Wisconsin. 
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Xonomorella  greenei  Hall  and  Clarke.  Niagara  (Sil.). 

MoDomorella  greenii  Hall  and  Clarke^  Pal.  Ne^  York,  VIII,  Pt.  1, 1892,  pp.  42, 

174,  pi.  4D,  figs.  5-10. 
Lpe,  Near  Grafton,  WisconBin ;  Risingsnn,  Ohio. 

Monomorella  kingi  Hall  and  Clarke.  Niagara  (Sil.). 

Monomorella  kingi  HaU  and  Clarke,  Pal.  New  York,  VIIl,  Pt.  1, 1892,  pp.  42, 

174,  pi.  4D,  figs.  1,  2. 

Loc,  Near  Cedarbnrg,  Wisconsin ;  Hawthorne,  Illinois. 

Xonomorella  newberryi  Hall  and  Whitfield.  Niagara  (Sil.). 

Monomorella  newberryi  Hall  and  Whitfield,  Pal.  Ohio,  II,  1875,  p.  131,  pi.  7,  figs. 

I,  2.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  4C,  figs.  1,  2. 
Loc,  Genoa,  Ohio. 

XcmamoreUa  orbicolariB  BiUings.  Onelph  (Sil.). 

Monomorella  orbicularis  Billings,  Canadian  Nat.  Geol.,  n.  ser.,yi,  1871,  p.  221; — 
American  Jour.  Sci.,  3d  ser.,  HI,  1872,  p.  359. — Davidson  and  King,  Quart. 
Jonr.  Geol.  Soc.  London,  XXX,  1874,  p.  158,  pi.  17,  fig.  10. 

Monomorella  cnf.  orbicularis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 
pi.  40,  figs.  3-5. 

Loc,  Hespelar,  Ontario ;  near  Grafton,  Wisconsin. 

Monomorella  ortoni  Hall  and  Clarke.  Niagara  (Sil.). 

Monomorella  ortoni  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  42, 

175,  pi.  4C,  figs.  14,  15. 

Loe.  Bisingsun,  Wood  County,  Ohio. 

Xonomorella  oyata  Whiteaves.  Guelph  (Sil.). 

Monomorella  ovata  Whiteaves,  Pal.  Fqssils,  III,  1884,  p.  5,  pi.  2,  fig.  1 ;  pi.  8, 
fig.  1.— HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  42,  pi.  4D,  figs. 
13-15. 

Lac.  Durham,  Ontario. 

Honomorella  ovata  lata  Whiteaves.  Guelph  (Sil.). 

Monomorella  ovata  var.  lata  Whiteaves,  Pal.  Fossils,  III,  1884,  p.  6,  pi.  2,  fig. 
2;  pi.  8,  fig.  2.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  4,  figs. 

II,  12;  pi.  4C,  figs.  17,  18. 

Loo.  Durham,  Ontario;  Hawthorne,  Illinois. 

Xonomorella  pritoa  BiUings.  Guelph  (Sil.). 

Monomorella  prisca  Billings,  Canadian  Nat.  Geol,  n.  ser.,  VI,  1871,  p.  221 ; — Amer- 
ican Jour.  Sci.,  3d  ser..  Ill,  1872,  p.  359. — Davidson  and  King,  Quart.  Jour. 
Geol.  Soc.  London,  XXX,  1874,  p.  156,  pi.  17,  figs.  5-8.— Nicholson,  Pal.  Prov. 
Ontario,  1875,  p.  68,  fig.  38.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I, 
1892,  pi.  4C,  figs.  6-13. 

Loe.  Hespelar  and  Elora,  Ontario ;  Risingsun,  Wood  County,  Ohio ;  Hawthorne, 
Port  Byron,  and  Cicero,  Hlinois. 

lEWBEBKYA  Hall.  Oenotype  Bensseleeria?  johanui  Hall. 

Rensselandia  Hall,  Pal.  New  York,  IV,  1867,  p.  385. 

Newherria  Hall,  Cont.  Canadian  Pal.,  1, 1891,  p.  236;— Tenth  Ann.  Rep.  N.  Y. 
State  Geol.,  1891,  p.  91  (extract,  p.  4).— Hall  and  Clarke,  Pal.  New  York,  VIII, 
Pt.  II,  1893,  p.  261 ;— Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  851. 

OhB.  It  is  unfortunate  that  Rensselseria  johanni  is  the  type  for  two  generic 
names.  Adhering  strictly  to  the  rules  of  nomenclature  Rensselandia  will 
take  precedence  over  Newberrya.  The  first  term  is,  however,  improperly 
constructed  and  is  without  meaning. 
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Hewberrya  olaypolei  Hall.  Hamilton  (Dev.). 

Renwelsria  marylandicaf  Claypole,  Proc.  American  Phil.  Soc,  1883,  p.  235. 
Newbema  claypolii  Hall,  Tenth  Ann.  Rep.  N.  Y.  State  OeoL,  1891,  p.  9,  extract; 

pi.  5,  figs.  1-9.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  263, 

pi.  78,  figs.  1-9. 
Loc,  Perry  County,  Pennsylvania. 

Newberriat  condoni  McChesney^MegalaiiteriB  oondoni. 

Hewberrya  johannis  Hall.  Middle  Devonian. 

BenaselsBriaf  Johanni  Hall,  Pal.  New  York,  IV,  1867,  p.  385,  pi.  58A,  figs.  9-20. 

Rensselandia  Johanni  Hall,  Ibidem,  1867,  at  end  of  description. 

Newberria  johanni  HaU,  Cont.  Canadian  Pal.,  1, 1891,  p.  237. 

Newberria  Johannis  HaU,  Tenth  Ann.  Rep.  N.  Y.  State  Geol.,  1891,  p.  8,  extract, 

pi.  6,  figs.  1-11.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  262, 

pi.  78,  figs.  10-16. 
Loe,  Waterloo,  Iowa. 

Hewberrya  IsbyIb  (Meek).  Middle  Devonian. 

Renssekeria  Isevis  Meek,  Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  108,  pi.  13,  fig.  8] 

pi.  14,  fig.  4. 
Newberria  IsbyIs  Hall,  Cont.  Canadian  Pal.,  1, 1891,  p.  237,  pi.  30,  figs.  3, 4. 
Newberria  IsBYis  Hall,  Tenth  Ann.  Rep.  N.  Y.  State  Geol.,  1891,  p.  7,  extract,  pi. 

6,  figs.  1^15.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  264, 

pi.  78,  figs.  17-20. 
Zoo.  Mackenzie,  Onion,  and  Liookhart  riyers,  Canada. 

Hewberrya  missourieniiB  Swallow.  Hamilton  (Dev.). 

Newberria  missouriensis  (Swallow  MS.)  HaU,  Tenth  Ann.  Rep.  N.  Y.  State  Geol., 
1891,  p.  9,  extract,  pi.  5,  figs.  10-12.— Hall  and  Clarke,  Pal.  New  York,  VIII, 
Pt.  II,  1893,  p.  263,  pi.  78,  figs.  21-23. 

Loo,  Moniteau  County,  Missouri. 

H0T0THTSI8  Waagen,      Genotype  Terebratula  subvesicnlaris  David. 

Notothyris  Waagen,  Palffiontologica  Indica,  Ser.  XIII,  I,  1882,  p.  375. — Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  274 ;— Thirteenth  Ann.  Rep. 
N.  Y.  State  Geologist,  1895,  p.  857. 

Hotothyris  (?)  Bmithii  Derby.  Middle  Devonian. 

Notothyris  ( f )  smithii  Derby,  Archivos  do  Museu  Nacional  do  Rio  De  Janeiro, 
IX,  1890,  p.  81.— HaU  and  Clarke,  Pal.  New  York,  VIU,  Pt.  II,  1893,  pp.  267, 
275. 

Loc.  Head  of  the  Paraguay  in  Matto-Grosso,  BrazU. 

HUCLEOSPIEA  Hall.  Oenotype  Spirifer  ventricosa  Hall 

Nucleospira  HaU,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  24;— Pal. 
New  York,  III,  1859,  p.  219;— Ibidem,  IV,  1867,  p.  278.— Nettelroth,  Kentucky 
Fossil  SheUs,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  103.— Hall  aud  Clarke, 
Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  142 ;— Thirteenth  Ann.  Rep.  N.  Y.  State 
Geologist,  1895,  p.  806. 

Hnoleospira  barriai  White.  Einderhook  (L.  Garb.). 

Nucleospira  barrisi  White,  Jour.  Boston  Soc.  Nat.  Hist.,  VIII,  1860,  p.  227. 
Loo,  Burlington,  Iowa. 

Hnoleospira  ooncentrica  Hall.  Lower  Helderberg  (Dev.). 

Nucleospira  ooncentrica  Hall,  Pal.  New  York,  III,  1859,  p.  223,  pi.  28B,  figs.  15- 

19.— HaU  and  Clarke,  Ibidem,  VIU,  Pt.  II,  1895,  pi.  48,  fig.  7. 
Loc,  Decatur  County,  Tennessee. 
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Hucleofpira  concinna  Hall.  Gorniferous-Hainilton  (Dev*)- 

Atrypa  ooncinna  Hall,  Geol.  N.  Y.;  Rep.  Fourth  Diet.,  1843,  p.  200,  fig.  3. 

Nncleospira  concinna  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  pp. 
25, 26;— Pal.  New  York,  IV,  1867,  p.  279,  pi.  45,  figs.  33-57.— Davidson,  Snppl. 
British  Silnrian  Bracb.,  Palwontographical  Society,  1882,  p.  121. — Walcott, 
Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  147.— Nettelroth,  Kentucky  Fossil 
Shells,  Mem.  Keatncky  Geol.  Survey,  1889,  p.  103,  pi.  32,  figs.  1-1.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  145,  fig.  131;  pi.  48,  figs.  1^-17, 
19-34;pl.  84,  fig.  38. 

Xoc.  Moscow,  Darien,  etc..  New  York;  Monroe  County,  Pennsylvania;  Thed- 
ford,  Ontario;  Hardy  County,  Virginia;  Columbus,  Ohio;  Falls  of  Ohio; 
Lone  Mountain,  Nevada. 

Viudeofpira  elegans  Hall,     f  Niagara  and  L.  Helderberg  (Sil.  and  Dev.). 

Nncleospira  elegans  Hall,  Pal.  New  York,  III,  1859,  p.  222,  pi.  28B,  figs.  10-15.- 
Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p. 
104.— Hall  and  Clarke,  Pal.  Now  York,  VIII,  Pt.  II,  1895,  pi.  48,  figs.  8-11. 

Xoe.  Cherry  Valley,  New  York;  Cumberland,  Maryland.  In  the  Niagara  near 
Louisville,  Kentucky  (Nettelroth). 

N'licleoBpira  ludiaDenHis  Miller=Parazyga  hirsuta. 

Rudeospira  pitiformis  Hall.  Niagara  (Sil.). 

Orthis  pisum  Hall  (non  Sowerby),  Pal.  New  York,  II,  1852,  p.  250,  pi.  2,  fig.  1. 

Nncleospira  pisiformis  Hall,  Pal.  New  York,  III,  1859,  pi.  28B;— Trans.  Albany 
Institute,  IV,  1863,  p.  226 ;— Twenty-eighth  Rep.  N.  Y.  State  Mus.  Nat.  Hist., 
1879,  p.  160,  pl.  25,  figs.  22-28;— Eleventh  Rep.  State  Geol.  Indiana,  1882,  p. 
301,  pl.  25,  figs.  22-28.— Kayser,  Richthofens  China,  IV,  1883,  p.  47,  pl.  4, 
figs.  9-11. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Sur- 
vey, 1889,  p.  104,  pl.  33,  figs.  7-9. — Keyes,  Geol.  Survey  Missouri,  V,  1895,  p. 
94,  pl.  41,  fig.  5. 

Loc,  Wolcott,  New  York;  Waldron,  Indiana;  Louisville,  Kentucky;  Pike 
County,  Missouri ;  Tshan-Tien,  China. 

Vadeospira  rotnndata  Whitfield.  Waterlime  (Sil.). 

Nncleospira  rotnndata  Whitfield,  Ann.  New  York  Acad.  Sci.,  II,  1882,  p.  194 ; — 
Ibidem,  V,  1891,  p.  511,  pl.  5,  figs.  11-14;— Geol.  Ohio,  VII,  1895,  p.  418,  pl.  1, 
figs.  11-14. 

Loc.  Greenfield,  Ohio. 

Incleospira  ventricosa  Hall.  Lower  Helderberg  (Dev.). 

Spirifer  ventricosa  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  57. 
Nncleospira  ventricosa  Hall,  Pal.  New  York,  III,  1859,  p.  220,  pl.  14,  fig.  1;  pl. 

28B,  figs.  2-9.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  145, 

figs.  128-130;  pl.  48,  figs.  2-6,  18;  pl.  84,  figs.  39,  40. 
Loo,  Schoharie,  Cherry  Valley,  etc..  New  York ;  Cumberland,  Maryland. 

OBOLELLA  Billings.  Genotype  O.  chromatica  Billings. 

Obolella  Billings,  Geol.  Vermont,  II,  1861,  p.  946;— Pal.  FossilH,  I,  1861,  p.  7.— 
Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  131.— Meek  and 
.  Hayden,  Sudthsonian  Cont.  to  Knowledge,  XIV,  172,  1864,  p.  3— Hall,  Trans. 
Albany  Institute,  V,  1867,  p.  108.— Dall,  American  Jour.  Conchology,  VI, 
1870,  pp.  162,  164.— Billings,  Canadian  Nat.  Geol.,  n.  ser.,  VI,  1871,  p.  217, 
figs.  5,  6; — American  Jour.  Sci.,  3d  ser..  Ill,  1872,  p.  355,  figs.  5-7; — Ibidem, 
3d  ser.,  XI,  1876,  p.  176.— Ford,  Ibidem,  3d  ser.,  XXI,  1881,  p.  131.— Walcott, 
Bull.  U.  S.  Geol.  Survey,  30,  1886,  p.  109.— Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  1, 1892,  pp.  66, 164 ;— Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1894, 

BuU.  87 18 
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OBOLELLA  Billings— Gontinaed. 

p.  240.— Matthew,  Trans.  Royal  Soc.  Canada,  IX,  1892,  p.  39. — Mickwitz, 
M^m.  TAcad.  Imp.  Sci.  St.  P^tersbourg,  VIII,  1896,  p.  116. 
Dicellomns  Hall,  Twenty-third  Rep.  N.  Y.  State  Cab.  Nat  Hist.,  1873,  p.  246. 

Obolella  ambigua  WaIcott=Elkania  ambigaa. 

Obolella  atlantica  Walcott.  Lower  Cambrian. 

Obolella  atlantica  Walcott,  Proc.  U.  S.  Nat.  Mas.,  XU,  1889,  p.  36;— Tenth  Ann. 

Rep.  U.  S.  Geol.  Survey,  1891,  p.  611,  pi.  71,  fig.  1. 
Loc.  Conception  Bay,  Newfoundland;  Attleboro,  Massaohnsetts. 

Obolella  Cielata  Bi]lings=:Lingale]la  cselata. 

Obolella  chromatica  Billings.  •  Lower  CamDnan. 

Obolella  chromatica  Billings,  Geol.  Vermont,  II,  1861,  p.  947,  fig.  346;— Pal. 
Fossils,  I,  1861,  p.  7,  fig.  7;— Gteol.  Canada,  1863,  p.  284,  fig.  288.— Hall, 
lYans.  Albany  Institute,  V,  1867,  p.  110.— Billings,  American.  Jour.  Sci.,  3d 
ser.,  XI,  1876,  p.  176,  figs.  1-4.— Ford,  Ibidem,  3d  ser.,  XXI,  1881,  p.  133,  figs, 
3^  4^  5.— Walcott,  Bull.  U.  S.  Geol.  Survey,  30, 1886,  p.  112,  pi.  11,  fig.  1 ;— Tenth 
Ann.  Rep.  U.  S.  Geol.  Survey,  p.  611,  pi.  71,  fig.  2.— Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  I,  1892,  p.  70. 

Loc.  Anne  an  Loup,  Qanada. 

Obolella  cingulata  Billings=Kutorgina  cingolata. 

Obolella  dree  Billings.  Lower  Cambrian. 

Obolella  circe  Billings,  Canadian  Nat.  Geol.,  n.  ser.,  IV,  1871,  p.  218; — American 
Jour.  Sci.,  Ill,  1872,  p.  3.'S7.— Walcott,  BuU.  U.  S.  Geol.  Survey,  30,  1886,  p. 
118,  pi.  10,  fig.  3;— Tenth  Ann.  Rep.  U.  S.  Geol.  Survey,  1891,  p.  611,  pi.  71, 
fig.  3. 

Loc.  Trois  Pistoles,  Canada. 

Qbolella  crassa  (Hall).  Lower  Cambrian. 

Orbiculaf  crassa  Hall,  Pal.  New  York,  I,  1847,  p.  290,  pi.  79,  fig.  8. 

Aviculaf  desqnamata  Hall,  Ibidem,  1847,  p.  292,  pi.  80,  fig.  2. 

Obolella  crassa  Billings,  Canadian  Nat.  Geol.,  n.  ser.,  VI,  1871,  p.  218. — Ford, 
Amer.  Jour.  Set.,  3d  ser.,  XV,  1878,  p.  128 ;— Ibidem,  3d  ser.,  XXI,  1881,  p.  131, 
figs.  1,  2.— Walcott,  Bull.  U.  S.  Geol.  Survey,  30,  1886,  p.  114,  pi.  10,  fig.  1.— 
Shaler  and  Foerste,  Bull.  Mus.  Comp.  Zool.,  XVI,  1888,  p.  27,  pi.  1,  fig.  1.— 
Walcott,  Tenth  Ann.  Rep.  U.  S.  Geol.  Survey,  1891,  p.  612,  pi.  71,  fig.  4.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  70,  pi.  2,  figs.  31-36. 

Obolella  desqnamata  Billings,  Canadian  Nat.  Geol.,  n.  ser.,  VI,  1871,  p.  217,  hg, 
6; — American  Jour.  Sci.,  3d  ser..  Ill,  1872,  p.  355,  fig.  6. 

Obolella  (Orbiculaf)  crassa  Ford,  American  Jour.  Sci.,  3d  ser.,  II,  1871,  p.  33. 

Dicellonius  crassa  Hall.  Twenty-third  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1873,  p. 
246,  pi.  13,  figs.  6-9. 

Obolella  chromatica  (lap.  crassa)  Walcott,  American  Jour.  Sci.,  3d  ser.,  XXIX, 
1885,  p.  116,  figs.  1, 2;— Ibidem,  XXX,  1890,  p.  21. 

Loc.  Troy  and  Schodack  Landing,  New  York;  North  Attleboro,  Massachusetts; 
St.  Simon  and  Bic  Harbor,  below  Quebec,  Canada.  * 

Obolella  desiderata  Billings=Elkania  desiderata. 
Obolella  desqnamata  Billings = Obolella  crassa. 

Obolella  (?)  diacoidea  Hall  and  Wbitfield.    Up.  Camb.  and  Pogonip  (Ord.). 

Obolelladiscoidea  Hall  and  Whitfield,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877, 
p.  203,  pi.  1,  figs.  1,  2.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  14. 

Obolella?  discoidea  Walcott,  Bull.  U.  S.  Geol.  Survey,  30,  1886,  p.  111.— Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  69. 

Zoc.  Eareka  district,  Nevada. 
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Obolella  gemma  Billings.  Lower  Cambrian. 

Obolella  gemma  BilliDgs,  Canadian  Nat.  Geol.,  n.  Her.,  V],  1871,  p.  217,  fig.  5;  — 
American  Jour.  Sci.,  3d  ser.,  Ill,  1872,  p.  357,  fig.  5.— Walcott,  Bnll.  U.  S.  Geol. 
Survey,  30, 1886,  p.  116,  pi.  10,  fig.  2;— Tenth  Ann.  Rep.  U.  S.  Gool.  Survey,  1891, 
p.  612,  pi.  71,  fig.  5;  pi.  72,  fig.  2.— Hall  and  Clarke,  Pal.  New  York,  VIII, 
Pt.  I,  1892,  p.  71,  fig.  30;  pi.  2,  figa.  42-44. 

Ijoc.  Bic  and  St.  Simon  harbors,  below  Quebec,  Canada;  Troy,  New  York. 

Obolella  (1)  gemmnla  Matthew.  UX)per  Cambrian. 

Obolella  ( f )  gemmula  Matthew,  Trans.  Royal  See.  Canada,  IX,  1892,  p.  41,  pi.  12, 

figs.  8ar-8c. 
Loc,  Near  St.  John,  New  Brunswick. 

Obolella  (?)  ida  Billings.  Upper  Cambrian  and  Calciferou8  (Ord.). 

Obolella  ida  Billings,  Pal.  Fossils,  I,  1862,  p.  71,  fig.  63,  on  p.  68. 
Obolella  f  ida  Walcott,  Bull.  U.  S.  Geol.  Survey,  30,  1886,  p.  111. 
Loe,  Point  Levis,  Canada. 

Obolella  misera  Billings^Linnarssouia  misera. 

Obolella  minnta  (Hall  and  Whitfield).  Upper  Cambrian. 

LingnlepiB  f  minnta  Hall  and  Whitfield,  Rep.  Geol.  Expl.  40th  Pari.,  IV,  1877, 
p.  206,  pi.  1,  figs.  3, 4.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  13. 
Loc,  Eureka  district,  Nevada. 

Obolella  nana  Meek  and  Hayden.  Middle  Cambrian. 

Obolella  nana  Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1861,  p. 
435. — Billings,  Pal.  Fossils,  I,  1862,  p.  67. — Hayden,  American  Jour.  Sci., 
2d  ser.,  XXXIII,  1863,  p.  73. — Meek  and  Hayden,  Smithsonian  Cont.  to  Knowl- 
edge, XIV,  172, 1864,  p.  4,  pi.  1,  fig.  3.— Whitfield,  PowolFs  Geol.  Geogr.  Sur- 
vey Rocky  Mountaia  Kegion,  1880,  p.  340,  pi.  2,  figs.  14-17. — Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  69. 

Loe,  Black  Hills,  South  Dakota. 

Obolella  nitida  Ford.  Lower  Cambrian. 

Obolella  nitida  Ford,* American  Jour.  Set.,  3d  ser.,  V,  1873,  p.  213. — Walcott,  Bull. 

U.  S.  Geol.  Survey,  30,  1886,  p.  118,  pi.  11,  tig.  2;— Tenth  Ann.  Rep.  U.  S.  Geol. 

Survey,  1891,  p.  612,  pi.  72,  fig.  1.— Hall  and  Clarke,  Pal.  New  York,  VIII, 

Ft.  I,  1892,  pp.  69, 70.— fMatthew,  Trans.  N.  Y.  Acad.  Sci.,  XIV,  1895,  p.  125, 

pi.  2,  fig.  8. 
Loc.  Troy,  and  Washington  County,  New  York ;  Hanford  Brook,  New  Brunswick. 

Obolella  pectenoideB  (Whitfield).  Upper  Cambrian. 

Obolus  pectenoides  Whitfield,  Ludlow's  Hep.  Keconu.  Black  Hills,  Dakota,  1875, 

p.  108,  figs.  1-3. 
Obolus  f  pectenoides  Whitfield,  Powell's  Geol.  Geogr.  Survey  Rocky  Mountain 

Begion,  1880,  p.  338,  pi.  2,  figs.  18, 19. 
Loc,  Black  Hills,  South  Dakota. 

Obolella  polita  Hall.  Middle  Cambrian. 

Obolus  appolinus  Owen  (non  Eichwald),  Geol.  Surrey  Wisconsin,  Iowa,  Minne- 
sota, 1852,  pi.  IB,  figs.  9, 11, 15, 20. 

Lingulaf  polita  Hall,  Ann.  Rep.  Geol.  Survey  Wisconsin,  1861,  p.  24; — Geol.  Rep. 
Wisconsin,  I,  1862,  pp.  21, 435. 

OboleUa  f  polita  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist,  1863,  p.  133^ 
pi.  6,  figs.  17-21 ;— Trans.  Albany  Institute,  V,  1867,  p.  112. 

Lingulepis  prima  Meek  and  Hayden,  Smithsonian  Cont.  to  Knowl.,  XIV,  172, 1864, 
p.  3,  pi.  1,  fig.  2. 

DioellomoB  polita  Hall,  Twenty-third  Rep.  N.  Y.  SUte  Cab.  Nat.  Hist.,  1873,  ]^.  2i<S. 
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Obolella  polita  Hall — Continued. 

Obolella  polita  Whitfield,  Powell's  GeoL  Geogr.  Survey  Kooky  Mountain  Re^on, 
1880,  p.  339,  pi.  2,  ligs.  12,  13.— Walcott,  Bull.  U.  S.  Geol.  Survey,  30,  1886, 
p.  111.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pi.  2,  figs.  37-41. 

Loc.  Trempealeau,  Wiscousin ;  Black  Hills,  South  Dakota. 

Obolella  pretiosa  Billings=Linnars8onia  pretiosa. 
Obolella  prima  Wliitfield=Lingulepis  prima. 
Obolella  transversa  Hartt=Liunars8onia  transversa. 
Obolellina  Billings =Dinobola8. 

Obolellina  canadensis  Billings =Dinobolus  cauadaensis. 
Obolellina  galtensis  Billings =Eliinobolu8  galteusis. 
Obolellina  magnifica  Billings=Dinobolu8  magnificas. 

OBOLITS  Eicliwald.  Oenotype  Obolus  appolinns  Eichwald. 

Obolus  Eichwald,  Zoologia  Specialis,  I,  1829,  p.  274. — Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  1, 1892,  p.  80,  figs.  33, 34 ;  pp.  164, 337.— Matthew,  Trans.  Royal 
Soo.  Canada,  IX,  1892,  p.  43. — Miokwitz,  M^m.  PAcad.  Imp.  Sci.  St.  P^ten- 
lK)urg,  VIII,  1896,  pp.  25,  126. 

Euobolus  Miokwitz,  M6m.  FAoad.  Imp.  Sol.  St.  P6ter8bourg,  VIII,  1896,  pp.  25, 
129,  133. 

Oha,  Both  Euobolus  and  Obolus  are  based  upon  the  same  species. 

Obolus  appolinns  Owen  (non  Eicliwald) =Obolella  polita. 
Obolus  canadensis  Billings,  1858=Dinobolus  magnificus. 
Obolus  canadensis  B01ings=Dinobolus  canadaensis. 
Obolus  conradi  Hall=Dinobolus  conradi. 
Obolus  galtensis  Billings=Bliinobolus  galtensis. 
Obolus  labradoricus  Billings =Ipliidea  labradorica. 

Obolus  (1)  major  Matthew.       ^  Lower  Cambrian. 

Obolus  f  major  Matthew,  Trans.  Royal  Soo.  Canada,  IV,  1890,  p.  155,  pi.  8,  fig.  3. 
Miokwitzia  ( f )  major  Mickwitz,  M^m.  FAcad.  Imp.  Spi.  St.  P^tersbourg,  VIII, 

1896,  p.  23. 
Loc,  Near  St.  John,  New  Brunswick. 

OboluB  (1)  murrayi  Billings.  Cambrian. 

Obolus  f  murrayi  Billings,  Pal.  Fossils,  I,  1865,  p.  362. 
Loc.  Hare  Bay,  Newfoundland. 

Obolus  !  pectenoides  Whitfield = Obolella  pectinoides. 
Obolus  pulcher  Matthewr=Botsfordia  pulchra. 

OboluB  priBtinuB  Matthew.  f  Middle  Cambrian. 

Obolus  pristinus  Matthew,  Trans.  N.  Y.  Acad.  Sci.,  XIV,  1895,  p.  121,  pi.  4,  fig.  1. 
Loc,  Hanford  Brook,  New  Brunswick. 

OboluB  (!)  reMgenB  Matthew.  Middle  Cambrian. 

Obolus  refulgens  Matthew,  Trans.  Royal  Soc.  Canada,  IX,  1892,  p.  44,  pi.  12, 

figs.  6a-6d. 
Obolus (f)refulgens Mickwitz,  M^m.  TAcad.  Imp.  Sci.  St.  P6tersbourg,  VIII,  1896, 

p.  23. 
Xoo.  Near  St.  John,  New  Brunswick. 

CEhlertella  Hall  and  Clarke=LingulodisciQa, 
Orbicula  Cuvier=Crania. 
Orbicula  Sowerby,  1830=Disciua. 
Orbicula  ca^lata  HalI=LiiigaleUa  Cislata. 
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Orbicnla  corragata  Hall=LicbeDalia,  a  bryozoan. 
Orbicala  crassa  Hall=Obolella  cra8sa. 
Orbicnla  deformata  Hall = Crania  deforroata. 

tOrbienla  exoentrioa  Emmons.  Cambrian. 

Orbicula  excoDtrica  Emmons,  American  Geology,  Pt.  II,  1855,  p.  112,  pi.  1,  fig.  4. 
Crania  ezcentrica  Miller,  N.  American  Geol.  Pal.,  1889,  p.  341. 
Loc.  Angasta  County,  Virginia. 
Oh»,  Probably  a  gastropod. 

Orbicnla  filosa  Hall=Scbizocrania  filosa. 

Orbicula  grandis  Vanuxemr=B<Bmerella  grandis. 

Orbicnla  lamellosa  Hall  (non  Broderip)=Orbicnloidea  lamellosa. 

Orbicnla  lodensis  Yannxem=Orbicnloidea  lodiensis. 

Orbicnla  lugnbrls  Conrad=Di8cini8ca  lugnbris. 

Orbicnla  minnta  Hall=Orbicnloidea  minuta. 

Orbicnla  mnltilineata  Conrad=Discini8ca  multilineata. 

Orbicnla  parmnlata  Hall=Orbicnloidea  parmulata. 

Orbicula  prima  Owen=Lingnlepi8  pinniformis. 

Orbicnla  sqnamiformis  Hall=Pholidops  squamiformis. 

Orbicula  snbtmncata  Hall=Pbolidop8  snbtmncata. 

Orbicnla  tennilamellata  Hal]=Schizotreta  tenuilamellata. 

Orbicnla  terminalis  Emmon8=Trematis  terminalis. 

Orbicnla  truncata  EmmonssOrbicnloidea  lamellosa. 

ORBICTTLOIDEA  d'Orbigny.  Genotype  Orbicnla  morrisi  Davidson. 

Orbicnloidea  d'Orbigny,  Prodrome  de  Pal6ontologie  stratigraphiqne,  1, 1850,  p. 
44. — Dall,  Bull.  Mns.  Comp.  Zool.,  Ill,  1871,  p.  37; — American  Jour.  Conch., 
VII,  1871,  p.  74.— Herrick,  Bull.  Denison  Univ.,  IV,  1888,  p.  12.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  125,  fig.  64;  p.  128,  fig.  160  and 
pp.  160,  168.— Winchell  and  Schnchert,  Minnesota  Qeol.  Survey,  III,  1893, 
p.  363.— Hall  and  Clarke,  Eleventh  Ann.  Rep.  N.  Y.  State  Geologmt,  1894, 
p.  256. 

Discina  Hall  (non  Lamarck),  Pal.  New  York,  III,  1859,  p.  159; — Sixteenth  Hep. 
N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  130;— Pal.  New  York,  IV,  1867,  p.  15. 

Orbicnloidea  aUeghania  (Hall).  Chemnng  (Dev.). 

Discina  aUeghania  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p. 

77,  figs.  1,2;— Pal.  New  York,  IV,  1867,  p.  25,  fig.  1,  pi.  1,  fig.  17. 
Loc,  Hobbieville,  Alleghany  Connty,  New  York. 

OrUenloidea  ampla  Hall.  Oriskany  (Dev.). 

Discina  grandis  Hall  (non  Vannxem,  1842),  Pal.  New  York,  III,  1859,  p.  406,  pi. 

92,  fig.  1. 
Discina  ampla  H%)1,  Ibidem,  corrigenda  in  volnme  with  plates,  1859. 
Orbicnloidea  ampla  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  127. 
Loe,  Albany  Connty,  New  York ;  Caynga,  Ontario. 

OrMcnloidea  baini  (Morri8  and  Sharpe.)  Middle  Devonian. 

Orbicnla  baini  Morris  and  Sharpe,  Qnart.  Jour.  Geol.  Soc.  London,  II,  1846,  p. 

277,  pi.  10,  fig.  5. — Sharpe  and  Salter,  Trans.  Geol.  Soc.  London,  2d  ser.,  VII, 

1856,  p.  210,  pi.  26,  figs.  20-23. 
Discina  baini  von  Amnion,  Zeits.  Qessels.  fUr  £rdk.,  Berlin,  XXVIII,  1893,  p. 

359,  fig.  4. 
Loc.  Falkland  Islands;  Taqnarassn,  Matto-Grosso,  Brazil;  ^ouWi  Ktt\c;«b. 
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Orbicnloidea  (?)  oapax  (White).  Kinderhook  (L.  Garb.). 

Discina  capax  White,  Proc.  Boston  Soc.  Nat.  Hist.,  IX,  1862,  p.  30. — A.  Winchell, 
Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p.  112; — Proo.  American  Phil.  Soc, 
XII,  1870,  p.  249. 

Loc.  Burlington,  Iowa;  Girard  and  Rockville,  Ohio  (A.  Winchell). 

Ohs,  This  species  shonld  he  compared  with  Lin^nlodiscina  ne wherry i  Hall. 

Orbicnloidea  oapnliformis  (McChesney).  Upper  Carboniferous. 

Discina  capuliforma  McChesney,  New  Pal.  Fossils,  1860,  p.  72; — ^Trans.  Chicago 

Acad.  Sci.,  I,  1868,  p.  73,  pi.  2,  fig.  20. 
Loc.  Springfield,  Illinois. 
Obs,  Compare  with  O.  convexa  Shnmard. 

Orbicnloidea  conica  Dwight=8ebizotreta  conica. 

Orbicnloidea  conradi  (Hall).  Lower  Helderberg  (Dev.). 

Discina  conradi  Hall,  Pal.  New  York,  III,  1859,  p.  161,  pi.  9,  tigs.  16,  17;  pi.  lOA, 

fig.  2. 
Loc,  Near  Hudson,  New  York. 

Orbicnloidea  convexa  (Sbumard).  Upper  Garboniferons. 

Discina  convexa  Shnmard,  Trans.  St.  Loins  Acad.  Set.,  1, 1858,  p.  221. — White, 

Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  121,  pi.  25,  fig.  9.-^Herrick,  Bull. 

Denison  Univ.,  II,  1887,  pi.  3,  fig.  19. — Keyes,  Geol.  Survey  Missonri,  V,  1895, 

p.  40,  pi.  35,  fig.  7. 
Loc,  ValleyofVerdigris  River,  Kansas;  Kansas  City,  Missonri;  Vermilion  Coanty, 

Indiana;  Newark,  Ohio. 
Ohs.  See  Orhicnloidea  capuliformis  McChesney. 

Orbicnloidea  diBcns  Hall.  Lower  Helderberg  (Dev.). 

Discina  discns  Hall,  Pal.  New  York,  III,  1859,  p.  159,  pi.  9,  figs.  13-15. 
Schizocrania  ( ?)  discus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  132. 
Orhicnloidea  discns  Hall  and  Clarke,  Ihideni,  1892,  pi.  4E,  fig.  13. 
Loc.  Near  Hndson  and  Alhany  counties.  New  York. 

Orbicnloidea  doria  (Hall).  Hamilton  (Dev.). 

Discina  doria  Hall,  Sixteenth  Rep.  N.  Y.  State  Cah.  Nat.  Hist,  1863,  p.  26;— Pal. 

New  York,  IV,  1867,  p.  19,  pi.  2,  figs.  19-22,  31  (f30).— Nettelroth,  Kentucky 

Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  32. 
Loc.  Madison  County,  New  York ;  Thedford,  Ontario ;  Clark  County,  Indiana. 

Orbicnloidea  elmira  (Hall).  Chemnng  (Dev.). 

Discina  elmira  Hall,  Sixteenth  Rep.  N.  Y.  State  Cah.  Nat.  Hist.,  1863,  p.  29;— 

Pal.  New  York,  IV,  1867,  p.  24,  pi.  2,  figs.  38,  39. 
Loc.  Elmira,  New  York ;  Wellshoro,  Pennsylvania. 

Orbicnloidea  gaUaheri  (A.  Winchell).  Marshall  (L.  Garb.). 

Discina  gallaheri  A.  Winchell,  Proc.  Aca<l.  Nat.  Sci.  Philadelphia,  18i55,  p.  112; — 

Proc.  American  Philosophical  Soc,  XII,  1870,  p.  249. 
Loc,  Hillsdale,  Michigan;  Granville,  Ohio;  Shafers,  Pennsylvania. 

Orbicnloidea  herzeri  Hall  and  Glarke.  Waverly  (L.  Carb.). 

-Orhicnloidea  herzeri  Hall  and  Clarke,    Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 

126, 127,  178. 
Orbicnloidea  pulchra  Hall  and  Clarke,  Ibidem,  1892,  pi.  4E,  fig.  19;  pi.  4F,  figs. 

9-13,30,  (114-16). 
Loc,  Berea  and  Baconshurg,  Ohio;  Meadville,  Pennsylvania. 

Orbicnloidea  hnmilis  (Hall).  Marcellns  and  Hamilton  (Dev.). 

Discina  humilis  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  25;— 
Pal.  New  York,  IV,  1867,  p.  16,  pi.  2,  fig.  18.— Whitfield,  Annals  N.  Y.  Acad. 
Sci.,  V,  1891,  p.  560;— Geol.  Ohio,  VII,  1895,  p.  452,  pi.  8,  figs.  1,  2. 
Zoo,  BridgewAter,  Canandaigua  Lake,  etc..,l^«i^  XotV\  ViWt^^ , Ohio^ 
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Orbiculoidea  iUinoiBensis  (Miller  and  Gurley).  Upper  Carboniferous. 

Discina  iUinoieusU  Miller  and  Garley,  BnU.  IlUnoiB  State  Mus.  Nat.  Hist.,  3, 1893, 

p.  70,  pi.  7,  figs.  2-5. 
Loc.  Kuox  and  Peoria  conn  ties,  Illinois. 
Obt,  Closely  related  to  O.  coiivexa. 

Orbiciiloidea  jerviflensis  (Barrett).  Oriskany  (Dev.). 

Discina  jerveusis  Barrett,  Annals  N.  Y.  Acad.  Soi.,  I,  1878,  p.  121. 
Loc.  Port  Jervis,  New  York. 

OrMcnloidea  keokok  (Gurley).  Keokuk  (L.  Garb.). 

Discina  keokuk  Gnrley,  New  Carb.  Fossils,  1884,  p.  6. 
Loc,  Crawfordsville,  Indiana. 

OrbicoLoidea  lamellosa  Hall.  Trenton  and  Lorraine  (Ord.). 

Orbicala  lamellosa  Hall  (nou  Broderip,  1833),  Pal.  New  York,  1, 1847,  p.  99,  pi. 

30,  fig.  10. 
Orbicula  truncata  £minon<9,  American  Geology,  Ft.  II,  1855,  ]>.  200,  fig.  62. 
Discina  trnncata  Emmons,  Manual  of  GeoL,  1860,  p.  99. 
Orbicaloidea  lamellosa f  Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III, 

1893,  p.  3&i,  pi.  29,  fig.  25. 
Orbicaloidea  lamellosa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi. 

4E,  fig.  12. 
Discina  circe  Billings,  Pal.  Fossils,  I,  1862,  p.  51,  fig.  55;— Geol.  Canada,  1863, 

p.  159,  fig.  125. 
Loc.  Middleville  and  Lowville,  New  York;    BeUville  and  Ottawa,   Canada; 

Spring  Valley,  Minnesota. 
0h8,  Orbicnla  lamellosa  Broderip,  is  the  type  species  of  Discinisca,  and  HalFs 

name  will  therefore  stand. 

Orbiculoidea  lodienflis  (Vanuxem).  Genesee  (Dev.). 

Orbicula  lodensis  Vanuxem,  Geol.  N.  Y. ;  Rep.  Third  Dist.,  1842,  p.  168,  fig.  1. — 

HaU,  Ibidem,  Rep.  Fourth  Dist.,  1843,  p.  223,  fig.  1. 
Discina  lodensis  Hall,  Pal.  New  York,  IV,  1867,  p.  22,  pi.  1,  fig.  14;  pi.  2,  tig.  35.— 

Rathbun,  Bull.  Buffalo  Soc.  Nat.  Sci.,  1, 1874,  p.  257;— Proc.  Boston  Soo.  Nat. 

Hist.,  XX,  1879,  p.  17.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  112, 

pi.  2,  fig.  5.— Clarke,  Bull.  U.  S.  Geol.  Survey,  16,  1885,  p.  24.— Whitfield, 

Annals  N.  Y.  Acad.  Sci.,  V,  1891,  p.  547,  pi.  11,  fig.  7 ;— Geol.  Ohio,  VII,  1895, 

p.  442,  pi.  7,  fig.  7. 
Discina  sp.  a  A.  Ulrioh,  N.  Jahrb.  flir  Mineral.,  Beilageband,  VIII,  1892,  p.  81,  pi. 

5,  fig.  10. 
Orbiculoidea  lodensis  Hall  and  Clarke,  Pal.  New  York,  VUI,  Pt.  I,  1892,  pi.  4F, 

fig.  21. 
Loc.  Lodi,  etc.,  New  York ;  White  Pine  district,  Nevada;  Erere,  Province  of  Para, 

Brazil;  Chahuarani,  Bolivia.    In  the  Marcellns  shale  of  Delaware  County, 

Ohio  (Whitfield). 

Orbicaloidea  lodienns  media  Hall.  Marcellus-Cheiuung  (Dev.). 

Discina  media  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  27;— 

Pal.  New  York,  IV,  1867,  p.  20,  pi.  2,  figs.  25-29.— Walcott,  Mon.  U.  S.  Geol. 

Survey,  VIII,  1884,  p.  113. 
Orbiculoidea  media  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  4E, 

figs.  15-17. 
Xoc.  Seneca  and  Canandaigua  lakes.  New  York ;  Chemung  group,  Troupsburg, 

New  York, 

Orbiculoidea  magnifioa  (Herrick).  Waverly  (L.  Carb.). 

Discina  magnifica  Herrick,  Bull.  Geol.  Soc.  America,  II,  1891,  p.  46,  pi.  1,  fig.  17. 
Loc,  Wooster,  and  Ashland  County,  Ohio. 
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Orbicnloidea  manhattanensis  (Meek  and  Hayden).    Upper  Carboniferous. 

Discina  manhattenHis  Meek  and  Hayden,  Proo.  Acad.  Nat.  Sci.  Philadelphia, 

1859,  p.  25. 
Loc,  Near  Manhattan,  Kansas. 

Orbicnloidea  maj^^inalis  (Whitfield).  Hamilton  (Dev.). 

Discina  marginalis  Whitfield,  Ann.  Rep.  Qeol.  Survey  Wisconsin,  1880,  p.  70; — 
Geol.  Survey  Wisconsin,  IV,  1882,  p.  325,  pi.  25,  fig.  II.  ^ 

Urhiculoidea  marginalis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  127, 
pi.  4F,  fig.  17. 

Loc.  Milwaukee,  Wisconsin. 

Orbicnloidea  minata  (Hall).  Marcellas-Hamilton  (Dev.). 

Orhioula  minnta  Hall,  Geol.  N.  Y.  ;  Rep.  Fourth  Dist.,  1843,  p.  180,  fig.  9. 
Discina  minuta  Hall,  Pal.  New  York,  IV,  1867,  p.  16,  pi.  1,  fig.  16.— Walcott,  Hon. 

U.  S.  Geol.  Survey,  VIII,  1884,  p.  112,  pi.  13,  fig.  5.— W^hitfield,  Annals  N.  Y. 

Acad.  Sci.,  V,  1891,  p.  547,  pi.  11,  figs.  5, 6;— Geol.  Ohio,  VH,  1895,  p.  442,  pi.  7, 

figs.  5, 6. 
Orhicnloidea  minnta  Beecher,  American  Jour.  Sci.,  3d  ser.,  XLI,  1891,  p.  356,  pi. 

17,  tigs.  5-7;— American  Jour.  Sci.,  3d  ser.,  XLIV,  1892,  p.  150,  pi.  1,  figs.  4-6. 
Xoo.  Avon,  New  York;  Delaware  County,  Ohio;  near  Eureka,  Nevada. 

Orbicnloidea  miBsooriensis  (Shumard).  Upper  Carboniferous. 

Discina  missonriensis  Shumard,  Trans.  St.  Louis  Acad.  Sci.,  1, 1858,  p.  221. 
Discina  nitidaf  Meek  and  Worthen  (non  Phillips),  Geol.  Survey  Illinois,  V,  1873, 

p.  572,  pi.  25,  fig.  1. 
Discina  nitida  White,  Thirteenth  Rep.  State  Geologist  Indiana,  1884,  p.  121,  pi. 

25,  fig.  10.— Keyes,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1888,  p.  226.— Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  131,  pi.  4F,  figs.  23-28.— Keyes,. 

Geol.  Survey  Missouri,  V,  1895,  p.  39,  pi.  35,  fig.  6. 
Discina  meekana  Whitfield,  Annals  N.  Y.  Acad.  Sci.,  II,  1882,  p.  228.— Herrick, 

BuU.  Denison  Univ.,  II,  1887,  p.  145,  pi.  2,  fig.  8.-Whitfield,  Annals  N.  Y. 

Acad.  Sci.,  V,  1891,  p.  598,  pi.  15,  figs.  1-3;— Geol.  Ohio,  VII,  1895,  p.  483,  pi. 

11,  figs.  1-3. 
Loc.  Lexington,  Missouri;  Illinois;  Carbon  Hill  and  Flint  Ridge,  Ohio;  Des 

Moines,  Iowa;  Vermilion  County,  Indiana. 
Ohs,  This  species  is  not  D.  nitida  Phillips.     It  differs  from  it  in  form  and  in  the 

muscular  scars. 

Orbicnloidea  (?)  mnnda  (Miller  and  Garley).  Upper  Carboniferous. 

'Discina  munda  Miller  and  Gurley,  Bull.  Illinois  State  Mus.  Nat.  Hist.,  3,  1893,  p. 

71,  pi.  7,  figs.  6,  7. 
Loc.  Kansas  City,  Missouri. 

Ohs,  This  species  may  be  a  Lingulodiscina,  but  since  the  ventral  valve  is 
unknown  satisfactory  generic  reference  can  not  be  made. 

Orbicnloidea  neglecta  (Hall).  Chemung  (Dev.). 

Discina  neglecta  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  29; — 

Pal.  New  York,  IV,  1867,  p.  24,  pi.  1,  figs.  12,  13. 
Loc.  Ithaca,  New  York. 

Orbiculoidea  newberryi  Meek=Lingulodiscina  newberryi. 
Orbicnloidea  nitida  (Phillips).  Upper  Carboniferous. 

Orbicula  nitida  Phillips,  Geol.  Yorkshire,  11,  1836,  p.  221,  pi.  9,  figs.  10-13. 

f  Discina  nitida  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  213,  pi.  7,  fig.  4. 

Loc.  England ;  White  Pine  district,  Nevada. 
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OrUeiiloiclea  numnliu  Hall  and  Clarke.  Waterlime  (Sil.)« 

Orbicnloidea  namnlus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  I,  1892,  p.  178, 

pi.  4E,  fig.U. 
Loc.  Marshall,  New  York. 

Orbicnloidea  parmnlata  (Hall).  Medina  (Sil.). 

Orbienla  parmnlata  HaU,  Geol.  New  York ;  Rep.  Fonrth  Dist.,  1843,  p.  48,  fig.  4  ;— 

Pal.  New  York,  II,  1852,  pi.  4,  fig.  3. 
Loc.  Medina  and  Lockport,  New  York. 

Orbicnloidea  pateUaris  (A.  Winchell).  Kinderhook  (L.  Garb.). 

Discina  patellaris  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1863,  p.  4. 
Loc.  Burlington,  Iowa. 

)rbicaloidea  plearites  Meek=Lingalodii!)cina  pleurites. 
)rbicuIoidea  pnlchra  Hall=Orbicaloidea  hertzeri. 

^bicnloidea  randaUi  Hall.  Hamilton  (Dev.). 

Discina  randalli  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  25;— 

Pal.  New  York,  IV,  1867,  p.  18,  pi.  2,  fig.  34. 
Orbicnloidea  randalli  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pi.  4£, 

tg.  18. 
Loo.  Schoharie,  New  York. 

Tbicsnloidea  saffordi  (A.  Winchell).  Lower  CarboniferoaB. 

Discina  saffordi  A.  Winchell,  Geol.  Tennessee,  1869,  p.  443; — Proc.  American 

Philosophical  Soc,  XII,  1870,  p.  248. 
I0OC,  ''Just  above  Black  Slate,"  Hickman  County,  Tennessee. 

drbicnloidea  sampsoni  (Miller).  Ohouteaa  (L.  Garb.). 

Disoina  sampsoni  Miller,  Seventeenth  Rep.  State  Geol.  Indiana,  1891,  p.  80,  pi. 

13,  figs.  10-12. 
Loc.  Sedalia,  Missouri. 

Orbicnloidea  seneca  (Hall).  Hamilton  (Dev.). 

Discina  seneca  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  26;— 

Pal.  New  York,  IV,  1867,  p.  20,  pi.  2,  figs.  23,  24. 
Loo.  East  shore  of  Seneca  Lake,  New  York. 

h:1>iciiloidea  nibplana  (Hall).  Arisaig  (Sil.). 

Discina  tennilamellata  var.  snbplana  Hall,  Canadian  Nat.  Geol.,  V,  1860,  p.  144. — 

Dawson,  Acadian  Geol.,  3d  ed.,  1878,  p.  595. 
Loc.  Arisaig,  Nova  Scotia. 

hrbiculoidea  subtrigonaliB  (McChesney).  Upper  Carboniferous. 

Discina  subtrigonalis  McChesney,  New  Pal.  Fossils,  1865,  p.  97. 

Discina  trigonalis  McChesney,  Ibidem,  1865,  pi.  2,  fig.  19; — Trans.  Chicago  Acad. 

Sci.,  I,  1868,  p.  24,  pi.  2,  fig.  19. 
Loc.  Lasalle,  Illinois. 

)rbiciiloidea  tennilineata  (Meek  and  Hayden).         Upper  Oarboniferoas. 

Discina  tennilineata  Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1859, 

p.  25. 
Loc,  Cottonwood  Creek,  Kansas. 

Orbicnloidea  tenuistriata  (Ulrick).  Utica  (Ord.). 

Discina  tennistriata  Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  1, 1878,  p.  96,  pi.  4, 

fig.  10. 
Lqc.  Covington,  Kentucky, 
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OrbiciilQidea  tnllia  (Hall).  Tally  (Dev.). 

Disoina  tuUia  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  HUt.,  1863,  p.  28;~Pal. 

New  York,  IV,  1867,  p.  22.  pi.  2,  tigs.  16,  17. 
Loe,  Seneca  Lake,  New  York. 

Orbicnloidea  utahensiB  (Meek).  Upi^er  Garboniferoas. 

Discina  sp.  undet.,  Meek,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  99,  pi. 

10,  tig.  3. 
Discina  utahensis  Meek,  Ibidem,  1877,  p.  99  (also  see  footnote,  p.  9). 
Loe.  Weber  Canyon,  Wasatch  Range,  Utah. 

Orbicnloidea  yannxemi  (Hall).  Arisaig  and  Waterlime  (SO.). 

Discina  vanuxenii  Hall,  Pal.  New  York,  HI,  1859,  p.  162,  pi.  8,  tig.  1. 
Loe.  Manlius-sqnare,  New  York;  Arisaig,  Nova  Scotia  (Ami). 

Orbicnloidea  vanayieniiB  (Worthen).  Keokak  (L.  Garb.). 

Discina  varsoviensis  Worthen,  Bull.  Illinois  State  Mus.  Nat.  Hist.,  2,  1884,  p. 

23;— Geol.  Survey  lUinois,  VIII,  1890,  p.  102,  pi.  11,  fig.  7. 
Loe,  Warsaw,  Illinois. 

ORISKAHIA  Hall  and  Clarke.  Genotype  O.  uavicella  H.  and  C. 

Oriskania  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  270;— Thirteenth 
Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  854. 

Oriflkania  navicella  Hall  and  Clarke.  Oriskany  (Dev.). 

Oriskania  navicella  UM  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  269, 

figs.  181-183,  pi.  79,  figs.  25-27. 
Loe.  Near  Hudson,  New  York. 

OETMIDIUM  Hall  and  Clarke.      Genotyi)e  Ortbis  gemmicnla  Billings. 

Orthidium  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  244 ;— Eleventh 
Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  276. 

Orthidinm  gemmicnla  (Billings).  Calciferous  (Ord.). 

Orthis  gemmicula  Billings,  Pal.  Fossils,  1, 1862,  p.  75,  tig.  68. 

Orthidium  gommicula  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 

217,  244,  pi.  7A,  figs.  22-25. 
Loo.  Point  Levis,  Canada. 

Orthis  of  authors. 

Orthis  HaU,  Pal.  New  York,  IV,  1867,  p.  33.— Shaler,  Fossil  Brachiopoda  of  the 
Ohio  Valley,  1887,  p.  18.— Herrick,  Bull.  Denison  University,  IV,  1888,  p. 
14. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889, 
p.  34.— Hall,  Bull.  Geol.  Soc.  America,  I,  1889,  p.  19.— Hall  and  Clarke,  Pal. 
New  York,  VIII,  Pt.  I,  1892,  pp.  185,  186 ;— Eleventh  Ann.  Rep.  N.  Y.  State 
Geologist,  1894,  p.  264. 

OETHIS  Dalman  (emend  Hall  and  Clarke). 

Genotype  Orthis  calligramma  Dalman. 

Orthis  Dalman,  Kongl.  Sveuska  Vot.-Akad.  Handl.,  for  1827, 1828,  pp.  93, 96.— Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  192.— Winchell  and  Schu- 
chert,  Minnesota  Geol.  Survey,  III,  1893,  p.  417. — Hall  and  Clarke,  Eleventh 
Ann.  Kep.  State  Geologist,  1894,  p.  265. 

Ortbis  aequivalvis  Hall,  1847=Plectortbis  cequivalvis. 
Orthis  aequivalvis  Hall,  1857  (nonl847)=Orthi8  eryna. 
Orthis  seqnivalvis  8haler  (non  Ha]l)=Rhi])idomella  uberis. 

Orthis  (?)  acaminata  Billings.  Chazy  (Ord.). 

Orthis  r  acuminata  Billings,  Canadian  Nat.  Geol.,  IV,  1859,  p.  440,  fig.  19. 
Orthis  acouiinata  Billings,  Geol.  Canada,  1863,  p.  130,  fig.  59. 
Loe.  Caughnawaga,  Canada. 
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Orthis  acutilirata  Meek=Platystropbia  acatilirata. 
Orthis  acntiloba  RiDgueberg=Bilobites  acatilobus. 
Orthis  alata  Shaler=Ortbi8  davidsoni. 
Orthis  alsus  Hall=Ebipidomella  alsa. 

Qrthii  (?)  altemans  Castelnan.  Formation,  f 

Orthis  altemans  Castelnau,  Essai  Syst.  Sil.  VAm^riqae  Septentrionale,  1843,  p.. 

38,  pi.  U,  fig.  2. 
Loc»  ''From  an  erratic  hlook,  Lake  of  the  Woods/'    Undeterminable. 

Orthis  amoBna  '^.  H.  WinchellsDalinanella  amoena. 
Orthis  anticostiensis  Shaler=Dinorthis  porcata. 

Orthis  (t)  apicalis  Billings.  f  Upper  Cambrian. 

Orthis  r  apioalis  Billings,  Pal.  Fossils,  I,  1865,  p.  301,  fig.  291.— Hall  and  Clarke, 

Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  217. 
Loc.  Point  Levis  and  west  end  of  Island  of  Orleans,  Canada. 

Orthis  aracbnoides  Eoemer  and  HaU  (uon  PhiHips)=Derbya  crassa. 

Orthis  armanda  Billings=Syntropbia  armanda. 

Orthis  assimiHs  Hall=Rbipidomena  assimilis. 

Orthis  aurelia  BiUings^Plectortbis  aarelia. 

Orthis  aymara  Salter=: Anoplotbeca  flabellites. 

Orthis  barabaensis  WincheU=Syntrophia  barabuensis. 

Orthis  battis  BilHngs^Hebertellabattis. 

Orthis  bellarngosa  Gonrad=Hebertella  bellirugosa. 

Orthis  bellarngosa  Hall,  1883=Hebertella  insculpta. 

Orthis  bellala  Meek=Dalmanella  bellnla. 

Orthis  benedicti  Miller.  Niagara  (Sil.). 

Orthis  benedioti  Miller,  Seventeenth  Rep.  State  Geol.  Indiana,  1891,  p.  78,  pi. 

13,  figs.  7-9. 
Loc.  Hartsyille,  Indiana. 

Orthis  bicostatus  Yanaxem=Beticalaria  bicostata. 

Orthis  biforata  of  anthors=Platy8trophia  biforata. 

Orthis  biforata  acutilirata  White =Platy atrophia  acutilirata. 

Orthis  billingsi  Hartt=Bil]ingsella  billingsi. 

Orthis  biloba  Hall=Bilobite8  bilobus. 

Orthis  bisulcata  Emmon8=Cyclo8pira  bisnlcata. 

Orthis  borealis  Billing8=Hebertella  borealis. 

f)rthis(l)  bnchi  d'Orbigny.  Upper  Carboniferous. 

Orthis  bnchi  d'Orbigny,  Voyage  dans  I'Am^riqne  M^ridionale,  Pal.,  1842,  p.  49. 
Prodactns  andii  d'Orbigny,  Ibidem,  p.  54,  pi.  5,  figs.  l-3.^^e  Koninck,  Recher. 

Animaaz  Foss.,  Pt.  I,  1847,  p.  238. 
Loc,  Yarbichambi,  Bolivia. 

Orthis  calligramma  Foerste  (non  Dalman)=Orthi8  flabellites. 
Orthis  calligramma  davidsoni  Nicholson  and  ninde=Orthi8  davidsoni. 

Orthis  calligramma  Kayser.  Lower  Ordovician. 

Orthis  calligramma  Kayner  (non  Davidson),  Palaeontographica,  Snppl.,  HI,  1876, 

pp.  18,  26,  pi.  3,  figs.  9-18. 
Loc,  Cordillere  San  Jnan,  Argentine  Republic. 
Ohs,  These  shells  appear  to  be  more  closely  related  to  O.  pUcatAll«b  IViva^K^Q. 

calligramma. 
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Orthis  canalis  Hall=Dalmaiiella  elegantala. 
Ortbis  carbonaria  Swallow srEbipidomella  pecosi. 
Ortbis  carinata  HallsScbizopboria  cariiiata. 
Ortbis  carleyi  Hall=Diiiortbis  retrorsa. 

Orthii  oarantii  Salter.  Galeiferous  (Ord.). 

OrthU  oaraasii  (Salter,  MS.)  Davidson,  Qeol.  Mag.  London,  Y,  1868,  p.  315,  pi. 

16,  fig.  23. 
Orthis  caransii  f  Matthew,  Trans.  Royal  Soo.  Canada,  X,  1893,  p.  102,  pi.  7,  fig.  7. 
Loc.  England ;  near  St.  John,  New  Brunswick. 

OrthiB  (?)  centrilineata  Hall.  Lorraiue  (Ord.). 

Orthis  centrilineata  Hall,  Pal.  New  York,  I,  1847,  p.  289,  pi.  79,  fig.  5». 
Loc.  Lorraine  and  Turin,  New  York. 

Ortbis  centrosa  Miller=Platy8tropbia  crassa. 

Ortbis  cbarlottie  Wincbell=:Dinortbi8  pectinella. 

Ortbis  cincinnatiensis  Miller =Ortbis?  pumila. 

Ortbis  (f)  circalaris  N.  H.  WiDcbell=Dalmanella  sab^qaata  circularis. 

Ortbis  circulus  Hall=Ebipidomella  circulus. 

Ortbis  clarkensis  Swallow=BbipidomeIla  clarkensis. 

Ortbis  cleobis  Hall^Bbipidomella  cleobis. 

Ortbis  clytie  Ha]l=Heterortbi8  clytie. 

Ortbis  coloradoensis  Meek,  1870=Ortbi8  f  desmopleara. 

Ortbis  coloradoensis  Sbuinard=Billingsella  coloradoensis. 

Ortbis  concinna  Hall=Dalmane]]a  concinna. 

Orthis  (?)  conoinna  Morris  and  Sbarpe.  Lower  Devonian. 

Orthis  concinna  Morris  and  Sharpe,  Quart.  Jour.  Geol.  Soo.  London,  11^  1846,  p. 

275,  pi.  10,  fig.  2. 
Loc.  Falkland  Islands. 
Oh9.  Prohahly  a  species  of  Orthothetes. 

Ortbis  conradi  Castelnau=Hipparionyx  proximus. 

Ortbis  conradi  N.  H.  Wincbe11=I)alraanella  sub<nequata  conradi. 

Ortbis  coopereusis  Swallow=Bbipidomella  dnbia. 

Ortbis  cora  d'Orbigny=Scbizopboria  cora. 

OrthiB  corinna  Billings.  Galeiferous  (Ord.). 

Orthis  corinna  Billings,  Pal.  Fossils,  I,  1865,  p.  302,  fig.  292. 

Orthis  f  corinna  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  217. 

Loc»  Stanbridge,  Quebec,  Canada. 

Ortbis  corpalenta  Sardeson=Da]mane11a  testndinaria  meeki. 

Orthii  costalis  HaU.  Cbazy  (Ord.). 

Orthis  costalis  Hall,  Pal.  New  York,  I,  1847,  p.  20,  pi.  4  bis,  fig.  4;— ^Second  Ann. 

Rep.  N.  Y.  state  Qeol.,  1883,  pi.  34,  figs.  35-38.— Hall  and  Clarke,  Pal.  New 

York,  VIII,  Pt.  I,  1892,  pp.  221, 228,  pi.  5,  figs.  15-17. 
Loc.  Chazy,  New  York. 

Ortbis  costata  Hall  (non  Sowerby)=Ortbi8  pumila. 

Ortliis  crassa  Jame3=Platystropbia  crassa. 

Ortbis  crenistria  Geiiiitz=Derbya  crassa. 

Ortbis  crispata  Emmons=Dalroanel]a  crispata. 

Ortbis  cumberlandia  Hall=HbipidomelIa  curoberlandia. 

Orthis  euueata  Owen=Rbipidoinella  cuneata. 


8CHUCOTBT.]  INDEX    AND    BIBLIOORAPHY.  285 

• 

Orthis  cyclas  Hall=Bhipidomel]a  cyclas. 

Orthis  cyclus  Jame8=Dalmanel]a  testadinaria  einacerata. 

Orthis  cypha  James=:Platy8tropbia  laticosta. 

Orthis  dalyana  Miller =Bbipidoiuella  dalyana. 

OrthiB  dayidfloni  de  Yerueail.  Anticosti  and  Niagara  (SiL). 

Orthis  davidsoni  de  Verneuil,  Bull.  Sue.  Gdol.  de  France,  2d  ser.,  V,  1848,  p.  341, 
pi.  4,  fig.  9.— BilliDgH,  Geol.  Canada,  1863,  p.  312,  tig.  318.— Hall  and  Clarke, 
•         Pal.  New  York,  VIII,  J>t.  1, 1892,  pp.  192,  193,  221,  228,  pi.  5,  tigs.  5-8. 

Orthis  alata  Shaler,  Bull.  Mus.  Couip.  Zool.,  4,  1866,  p.  66. 

Orthis  calligramma  var.  davidsoni  Nicholson  and  Uinde,  Canadian  Jour.,  n.  ser., 
XIV,  1874,  p.  144.— Nicholson,  Pal.  Prov.  Ontario,  1876,  p.  47,  fig.  21g. 

Loc.  Europe;  Anticosti;  Dundas,  Ontario. 

Orthis  daytonensis  Foerste==HeberteIla  daytonensis. 
Orthis  deformis  Hall=Orthothete8  deformis. 

Orthis  (?)  delioatola  Billiugs.  f  Galciferoas  (Ord.). 

Orthis  delicatnla  Billings,  Pal.  Fossils,  I,  1865,  p.  217. 
Loc.  Pistolet  Bay  and  near  Portland  Creek,  Newfoundland. 

Orthis  dentata  Meek  (non  Pander) =Platy8trophia  crassa. 

Orthis  (1)  desmopleura  Meek.  Galciferoas  (Ord.). 

Orthis  ooloradoensis  Meek  (non  Shumard),  Proc.  American  Phil.  Boc,  II,  1870, 

p.  425. 
Orthis  desmoplenra  Meek,  Hayden's  U.  S.  Geol.  Survey  Wyoming,  1872,  p.  295. 
Loc.  Colorado  City  and  Manitou,  Colorado. 

Orthis  dichotoma  Hall=P]ectorthiB  dichotoma. 
Orthis  discus  Hall=Bhipidomella  discus. 
Orthis  disparilis  Conrad  ==  Orthis  triceuaria. 
Orthis  disparilis  Owen=Dalinanella  testudinaria. 

Orthis  disparilis  Kayser.  Ordovician. 

Orthis  disparilis  Kayser  (non  Conrad),  Pabeontographica,  Suppl.,  Ill,  1876,  p. 

26,  pi.  3,  figs.  4-8. 
Loc.  Potrero  de  los  Angulos,  etc.,  Argentine  Repnhlio. 
Ob8.  Probably  a  new  species. 

Orthis  dubia  Hall=Bhipidomella  dubia. 

Orthis  eboracensis  Miller=Dalmauella  leuticularis. 

Orthis  electra  Billiug8=Dalmauella  electra. 

Orthis  elegautula  Dalmau=:Dalinanella  elegantula. 

Orthis  elegantula  parva  Foerste=Daluianella  elegantula  parva. 

Orthis  ella  Hall=Plectorthi8  ella. 

Orthis  emacerata  Hall=Dalmanella  testudinaria  emacerata. 

Orthis  emacerata  Meek  (nou  fiall)=:Daliuanella  testudinaria  ineeki. 

Orthis  emarginata  Hall=Bhipidomella  oblata  emarginata. 

Orthis  eminens  Hall=Bhipidomella  eminens. 

Orthis  erratica  Hall=Gatazyga  erratica. 

Orthis  (1)  eryna  Hall.  Goruiferous  (Dev.). 

Orthis  sequivalyiB  Hall  (nou  Hall,  1847),  Tenth  Rep.  New  York  State  Cab.  Nat. 

Hist.,  1857,  p.  109. 
Orthis  eryna  Hall,  Sixteenth  Kep.  Ibidem,  1863,  p.  35 ;— Pal.  New  York,  IV,  1867, 

corrigenda. 
Orthis  idas  HaU,  Pal.  New  York,  IV,  1867,  p.  42,  pi.  5,  fig.  11. 
Loo.  Williamsville,  New  York. 
Obs.  Possib]/  a  apeoies  of  Hipparionyx. 
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Orthii  (1)  endooia  Billiugs.  Calciferous  (Ord.). 

Orthis  eudocia  Billings,  Pal.  Fossils,  1,  1862,  p.  83,  fig.  76. 
Loc.  Point  Levisj  Canada. 

Orthis  (?)  enrekaenfliB  Walcott.  Upper  CambriaD. 

Orthis  eurekensis  Walcott,  Mon.  U.  8.  Geol.  Survey,  VIII,  1884,  p.  22,  pi.  9,  fig.  8. 
Protorthisf  eurekensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  232. 
Loc.  Eureka  district,  Nevada. 

Orthis  euryone  Billings.  Calciferous  (Or(]^.). 

Orthis  euryone  Billings,  Pal.  Fossils,  I,  1862,  p.  78,*tig.  71.— Hall  and  Clarke,  Pal. 

New  York,  VIII,  Pt.  1, 1892,  pp.  221, 228,  pi.  5,  tig.  4. 
Orthis  euryone  f  Matthew,  Trans.  Royal  Soc.  Canada,  1893,  p.  101,  pi.  7,  fig.  5. 
Loc,  Point  Levis,  Canada;  near  St.  John,  New  Brunswick. 

Orthis  evadne  Billiiigs=Dalmanella  evadne. 

Orthis  fasciata  Hall=:Orthostrophia  fasciata. 

Orthis  fansta  Foerste=Hebertella  faasta. 

Orthis  fissicosta  Meek,  and  Miller =Plectorthis  dichotoma. 

Orthis  fissicosta  Hall=Plectorthis  fissicosta. 

Orthis  (1)  fissiplioa  Eoemer.  Niagara  (Sil.). 

Orthis  fissiplioa  Roemer,  Die  silurische  Fauna  des  wert.  Tennessee^  1860,  p.  64, 

pi.  5,  fig.  5. 
Loc,  Perry  County,  Tennessee. 

Orthis  fiabella  Hall=Orthis  flabellites. 

Orthis  flahellites  Foerste.  Clinton  and  Niagara  (8il.). 

Orthis  flabellulumf  Hall  (non  Sowerby),  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p. 

105,  fig.  5. 
Orthis  flabellulum  var.  Hall,  Pal.  New  York,  II,  1852,  pp.  254, 255,  pi.  52,  figa.  6, 7. 
Orthis  flabellulum  BUlings,  Canadian  Nat.  Geol.,  1,  1856,  p.  136,  pi.  2,  fig.  6.— 

Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p. 

38,  pi.  34,  fig.  30. 
Orthis  fiabella  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  34,  figs.  41,  42; 

pi.  35,  figs.  6-8.— Foerste,  BnU.  Denison  Univ.,  I,  1885,  p.  82,  pi.  13,  fig.  12. 
Orthis  oalligramma  Foerste  (non  Dalman),  Proc.  Boston  Soc.  Nat.  Hist.,  XXIV, 

1890,  p.  308,  pi.  6,  figs.  4,  5. 
Orthis  flabellites  Foerste,  Ibidem,  1890,  p.  311.— Hall  and  Clarke,  Pal.  New  York, 

VIII,  Pt.  1, 1892,  pp.  221,  227,  pi.  5,  figs.  37-41;  pi.  20,  fig.  1. 
Orthis   (Dinorthiti)  calligramma  Foerste,  Geol.  Ohio,  VII,  1895,  p.  570,  pi.  25, 

figs.  12a,  12b;  pi.  31,  figs.  4,  5;  pi.  37A,  fig.  20. 
Loc.  Lockport,  Rochester,  etc.,  New  York';  Dayton,  Ohio;  Osgood,  Indiana; 

Louisville,  Kentucky;  Milwaukee,  Wisconsin;  Dundas,  Ontario. 

Orthis  flabellites  spania  Hall  and  Clarke.  Niagara  (SiL). 

Orthis  flabellites  var.  spania  Hall  and  Clarke,  Pal.  New  York,  VIII,  I*t.  II, 

1895,  pi.  84,  figs.  10. 
Loo,  Near  Milwaukee,  Wisconsin. 

Orthis  flabellulum  Hall  (non  Sowerby) = Orthis  flabellites. 

Orthis  (1)  flava  A.  Winchell.  Kinderhook  (L.  Garb.). 

Orthis  fiava  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p.  117. 
Loc.  Burlington,  Iowa. 

Orthis  futilis  Sardeson—Dalmanella  testudinaria  futilis. 
Orthis  gemmicula  Billing8=Orthidium  geinmicula. 
Orthis  gibbosa  Billing8=Dalmanella  subaequata  gibbosa. 
Orthis  goodwini  Nettelroth=Ehipidomella  goodwini. 
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Qrthis  (?)  grfypta  Hall  and  Clarke.  Niagara  (Sil.). 

OrthiB  r  glypta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  p.  869,  pi.  84, 

figs.  8,  9. 
Loo.  Near  Milwaukee,  Wisconsin. 

Orthis  halli  Safford=Ortho8trophia  strophomenoides. 
Orthis  hamburgensis  WalGott=Dalmanella  bamburgeDsis. 
Orthis  harttii  Bath  bun =Rhipidomella  hartti. 

Orthis  (1)  highlandeiuds  Walcott.  Lower  Cambrian. 

Orthi8(  f)  highlandensis  Walcott,  Ball.  U.  S.  Geol.  Survey,  30,  1886,  p.  119,  pi.  8, 

fig.  3. 
Orthis  Lighlandensis  Walcott,  Tenth  Ann.  Rep.  U.  B.  Geol.  Bnrvey,  1891,  p.  612, 

pi.  72,  fig.  5. 
Loo.  Pioche  and  Highland  Range,  Nevada. 

Orthis  hipparionyx  Hall=Hipparionyx  proximus. 

Orthis  hippolyte  Billings.  Oalciferoas  (Ord.). 

Orthis  hippolyto  Billings,  Pal.  Fossils,  I,  1862,  p.  81,  fig.  73;  p.  218.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  217,  221,  228.* 

Orthis  hippolyte?  Meek,  Sixth  Ann.  Rep.  U.  S.  Geol.  Survey  Terr.,  1873,  p.  464. 

Loc,  Point  Levis  and  Phillipsbnrg,  Canada;  Cow  Head,  Newfoundland;  near 
Malade  City,  Utah. 

Orthis  (1)  holstoni  Safford.  Trenton  (Ord.). 

Orthisf  holstoni  (Saff*ord  MS.)  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892, 

pp.  218,  340,  pi.  5A,  figs.  35-37. 
Loe.  Near  Nashville,  Tennessee. 

Orthis  humboldti  d'Orbigny.  Silurian. 

Orthis  humboldtii  d'Orbigny,  Voyage  dans  PAm^riqne  M^ridionale,  Pal.,  1842, 

p.  27. 
Spirifer  humboldtii  d'Orbigny,  Ibidem,  pi.  2,  figs.  16-20. 
Loc,  Bolivia. 

Orthis  huroniensis  Cast]enaa=Bafine8qnina  alternata. 

Orthis  hybrida  Sowerby=Rhipidomella  hybrida. 

OrthiB 

Orthis 

Orthis 

Orthis 
Orthis 
Orthis 
Orthis 
Orthis 
Orthis 
Orthis 
Orthis 
Orthis 
Orthis 
Orthis 
Orthis 


das  HaU=Orthis  eryna. 

donea  Hall^Ehipidomella  idonea. 

gnota  Sarde8on=Dalmanella  testadinaria  ignota. 

mperator  Billings=HebertelIa  imperator. 

mpressa  Hall=8chizophoria  striatnla. 

neqnalis  Hall=Orthothetes  int'eqaalis. 

nca  d'Orbigny =Rhipidoinella  inca. 

nfera  Calvin  =:Dalmanel]a  infera. 

nscnlpta  Hall=nebertella  insculpta. 

nsignis  Hall=Scenidium  insignis. 

nterlineata  Hall  (non  Sowerby)=Schizophoria  tioga. 

nterstriata  Hall=Orthothetes  interstriatns. 

owensis  HalI=Schizophoria  striatula. 

owensis  furnarius  Hall=:Schizophoria  striatnla. 

phigenia  Billiug8=Dinorthis  iphigenia. 
Orthis  jamesi  Hall=Plectorthisjame8l. 
Orthis  jngosa  James =Dalmanella  testudinaria  meeki. 
Orthis  kankakensis  McCliesiiey=PlectortUis  kankakieuoiv^. 
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Orthis  kaskaskiensis  McGhesney=Derbya  kaskaskiaensis.  ' 

Ortbis  kassubse  WincbellsDalmanella  sabsBquata  pervetns. 

Ortbis  kennicotti  McGbesney=DiDortbis  retrorsa. 

Ortliis  keokuk  Hall=Derbya  keokak. 

Ortbis  lasallensis  McCbe8Tiey=Derbya  crassa. 

Ortbis  laticosta  Meek=Platystropbia  laticosta. 

Orthis  (1)  latiooftata  d'Orbigny.  Devonian. 

Orthis  lacticofltata  d'Orbigny,  Voyage  dans  I'Am^rique  M^ridionale,  Pal.,  1842, 

p.  39. 
Loc,  f  Bolivia. 

Ortbis  laurentiua  Billings=Bil]ingsella?  laurentina. 

Orthis  lenticnlaris  Wableiiberg?.  Upper  Cambrian. 

Orthis  lenticnlaris  (Wahl.)  Kayser,  Palaeoutographioa,  Siippl.,  Ill,  1876,  p.  9,  pi. 

1,  figs.  11,  12.— Matthew,  Trans.  Royal  Soc.  Canada,  IX,  1892,  p.  46,  pi.  12, 

flgs.  9a-9d. 
Loc,  Province  Salta  and  Jnjuy,  Argentine  Republic ;  near  St.  John,  New  Bmns- 

wick. 

Orthis  lenticnlaris  atrypoides  Mattbew.  Upper  Cambnan. 

Orthis  lenticnlaris  var.  atrypoides  Matthew,  Trans.  Royal  Soo.  Canada,  IX,  1892, 

p.  48,  pi.  12,  figs.  11a,  lib. 
Loc,  Near  St.  John,  New  Brnnswick. 

Orthis  lenticnlaris  lyncioides  Mattbew.  Upper  Cambrian. 

Orthis  lenticnlaris  var.  lyncioides  Matthew,  Trans.  Royal  Soc.  Canada,  IX,  1892, 

p.  49,  pi.  12,  figs.  lOa-lOo. 
Loc.  Near  St.  John,  New  Brnnswick. 

Orthis  lenticnlaris  strophomenoides  Mattbew.  Upper  Cambrian. 

Orthis  lenticnlaris  var.  strophomenoides  Matthew,  Trans.  Royal  Soc.  Canada,  IX, 

1892,  p.  49,  pi.  12,  figs.  12a,  12b. 
Loc,  Near  St.  John,  New  Brunswick. 

Ortbis  lenticnlaris  yanuxem=Dalmanella  lenticnlaris. 
Ortbis  lentiformis  Hall=Dalmanella  lenticnlaris. 
Ortbis  lentiformis  Owen=Scbizopboria  striatula. 
Ortbis  leonensis  Hall=Dalmanella  tenuilineata. 
Ortbis  lepida  Hall=Dalmanella  lepida. 

Orthis  (1)  leptsenoides  Emmons.  Trenton  (Ord.). 

Orthis  leptienoides  Emmons,  Geo!.  N.  Y. ;  Rep.  Fourth  Dist.,  1842,  p.  396,  fig.  1. 

Loc.  New  York. 

Obi,  Undefined  and  figure  too  ])oor  for  identification. 

Ortbis  lencosia  Hall=Rhipidomella  leucosia. 

Ortbis  limitaris  yannxem=Leiorbyncbus  limitare. 

Ortbis  linneyi  James=Ortborbyncbula  linneyi. 

Ortbis  livia  Billings=Ebipidomella  livia. 

Orthis  louensis  Walcott=Hebertella  lonensis. 

Ortbis  loricnla  Hall=:Dinortbis  dedecta. 

Ortbis  lucia  Billings =Bbipidomella  lucia. 

Ortbis  lynx  Eicbwald=Platy8tropbia  lynx  and  P.  biforata. 

Ortbis  maria  Billings=Hebertella  maria. 

Ortbis  macfarlanii  Meek=Scbizopboria  macfarlanii. 
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Orthis  macleodl  Whitfield =DalinaDella  macleodi. 

Orthis  macrior  Sardeson=Dalinanella  testudinaria  emacerata. 

Orthis  media  Shaler=Khipidomella  media. 

Orthis  media  N.  H.  WiDcliell=Dalmaiie1la  sabiequata  pervetus. 

Orthis  meeki  Miller=Dalmanella  testudinaria  meeki. 

Orthis  menapisB  Hicks.  Oalciferous  (Ord.). 

Orthis  menapiic  (Hicks  MS.)  Davidson,  Geol.  Mag.  London,  V,  1868,  p.  314,  pL 
16,  figs.  24-28.— Matthew,  Trans.  Royal  Soc.  Canada,  X,  1893,  p.  101,  pi.  7, 
figs.  2-6. 

Loc,  England;  near  St.  Johns,  New  Brunswick. 

Orthis  merope  Billiiig8=Sceiiidium  merope. 

Orthis  michelini  L'£veill^=Kbipidomella  micbelini. 

Orthis  michelini  Meek,  1877=Bhipidomella  nevadaensis. 

Orthis  michelini  burlingtonensis  HalI=Rbipidomella  barlingtoneusis. 

Orthis  (1)  mimia  Billings.  Oalciferous  (Ord.). 

Orthis  minna  Billings,  Pal.  Fossils,  I,  1865,  p.  303,  fig.  294. 
Loe,  Stanhridge,  Qnebec,  Canada. 

Orthis  minneapolis  N.  H.  Winchell=Dalmanella  subsequata. 
Orthis  minnesotensis  Sardeson=Diuorthis  meedsi. 

Orthis  missouiiensiB  Shumard.  Cape  Girardeau  Limestone  (Sil.). 

Orthis  missoariensis  Shnmard,  Geol.  Rep.  Missouri,  1855,  p.  205,  pi.  C,  fig.  9. — 

Eeyes,  Geol.  Survey  Missouri,  V,  1895,  p.  60. 
Lac.  Two  miles  above  Cape  Girardeau,  Missouri. 

Orthis  missonriensis  Swallow  (nou  Shumard)  =:Ehipidomella  missouri- 

ensis. 
Orthis  mitis  Hall=Khipidomella  mitis. 
Orthis  morganiana  Derby=Orthotichia  morgauiana. 
Orthis  (1)  morrowensis  James.  Lorraine  (Ord.). 

Orthis  (f)  morrowensis  James,  Cincinnati  Quart.  Jour.  Sci.,  I,  1874,  p.  21. 
Loc.  .Warren  County,  Ohio. 

Orthis  mnltisecta  (James)  Meek=Dalmanel]a  multisecta. 
Orthis  multistriata  Hal]=Schizophoria  multistriata. 
Orthis  musculosa  Hall=Bhipidomella  musculosa. 

Orthis  (1)  myeale  Billings.  '  Calciferous  (Ord.). 

Orthis  myeale  Billings,  Pal.  Fossils,  1, 1862,  p.  82,  fig.  75.— Hall  and  Clarke,  Pal. 

New  York,  VIII,  Pt.  I,  1892,  p.  217,  pi.  7A,  figs.  10,  11. 
Loc.  Point  Levis,  Canada. 

Orthis  neglecta  James=Plectorthis  dichotoma. 
Orthis  nettoana  Bathbun=:Dalmanella  nettoana. 
Orthis  nevadensis  Meek=Bhipidomella  nevadaensis. 

Orthis  (?)  nisis  Hall  and  Whitfield.  Niagara  (Sil.). 

Orthis  nisis  Hall  and  Whitfield,  Twenty-fourth  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 
1872,  p.  181  ;--Twenty-8eventh  Rep.  Ibidem,  1875,  pi.  9,  figs.  4-8.— Nettel- 
roth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  42,  pi. 
27,  figs.  4,  5.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  217. 

Loc.  Louisville,  Kentucky. 

Orthis  nucleus  Hall=Amboc€elia  umbonata. 
Orthis  oblata  Hall=Bhipidomella  oblata. 
BuU.  87 19 
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Ortliis  oblata  emarginata  Hall=BhipidomeIla  oblata  emarginata. 
Orthis  obtiua  Pander.  Ordovician. 

Orthis  obtusa  (Pander)  Kayser,  PalsBontographioa,  Sappl.^  Ill,  1876,  p.  19,  pi.  3, 

figs.  1, 2. 
Loc.  Europe ;  Cordillere  San  Jnan,  Argentine  Hepnblic. 

Orthis  occasns  Hall=Bhipidomella  occasus. 

Orthis  occidentalis  Hall=Hebertella  occidentalis. 

Orthis  orthambonites  Billings=0.  panderiana. 

Orthis  palmata  Sharpe  and  Salter= Anoplotheca  flabellites. 

Orthii  panderiana  Hall  and  Clarke.  Oalciferons  (Ord.). 

Orthis  orthambonites  Billings  (non  Mnrchison  and  de  Vemenil),  Pal.  Fossils,  I, 
1862,  p.  77,  fig.  70;— Geol.  Canada,  1863,  p.  231,  fig.  245.— Schuchert,  Ninth 
Ann.  Rep.  N.  Y.  SUte  Geol.,  1890,  p.  43.— Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  I,  1892,  pp.  221, 228,  pi.  5,  figs.  1-3.— Matthew,  Trans.  Royal  Soc. 
Canada,  X,  1893,  p.  101,  pi.  7,  fig.  4. 

Orthis  panderiana  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  5, 
footnote. 

Loc.  Point  Levis  and  St.  John,  Canada. 

Orthis  parva  de  Yemeail=Da]maDena  elegantala. 
Orthis  pecosi  Marcoa=Ehipidomella  pecosi. 

Orthis  (?)  pectLnata  d'Orbigny.  Devonian. 

Orthis  pectlnatuB  d'Orbigny,  Voyage  dans  TAm^rique  M^ridionale,  Pal.,  1842, 

p.  39. 
Spirifer  pectinatus  d'Orbigny,  Ibidem,  1842,  pi.  2,  figs.  13-15. 
Loc.  Lake  Titicaca,  Bolivia. 
Obs.  Probably  a  species  of  Orthothetes. 

Orthis  pectinella  Emmoiis=Dinorthis  pectinella. 

Orthis  pectinella  Whitfield,  1882=Plectorthi8  whitfieldi. 

Orthis  pectinella  semiovalis  Hall=Dinorthis  pectinella. 

Orthis  peduncularis  Hall=Schizophoria  peduncnlaris. 

Orthis  peloris  Hall=Ehipidomella  peloris. 

Orthis  penelope  Hall=Bhipidome]la  penelope. 

Orthis  penniana  Derby =Rhipidomella  penniana. 

Orthis  pennsylvanica  Simpson =Ehipidomella  pennsylvanica. 

Orthis  pepina  Hall=Billingsella  coloradoensis. 

Orthis  perelegans  Hall=Dalmanella  perelegans. 

Orthis  perversa  Hall = Orthothetes  chemungensis  perversus. 

Orthis  x>erveta  Conrad =Dalmanella  sabsBqnata  i)ervetu8. 

Orthis  perveta  Hall,  1883=Dalinanella  subseqnata. 

Orthis  petrsB  Sarde8on=Dinorthis  proavita. 

Orthis  ( f )  pigra  Billings.  Chazy  (Ord.). 

Orthis  piger  Billings,  Canadian  Nat.  Geol.,  IV,  1859,  p.  442. 

Loc.  Mingan  Island. 

Obe,  This  species  is  probably  congeneric  with  Billingaella  grandieva. 

Orthis  pisnm  Hall  (non  Murchi8on)=Nacleospira  pisiformis. 
Orthis  plana  Gastelnau  (non  Pander) =Ratinesqnina  altemata. 
Orthis  planocouvexa  Hall=Dalmanella  planiconvexa. 
Orthis  platys  Billings=Dinorthi8  platys. 

Orthis  plicata  Yanuxem^Spirifer  vanwx&mi* 
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Orthis  plicatella  White  (non  Hall)=Orthi8  tricenaria. 

Orthis  plicatella  Hall=Plectorthi8  plicatella. 

Orthis  pogonipensis  Hall  and  Whitfield =Dalinaiiella  pogonipensis. 

Orthis  porcata  McCoy =Diiiorthis  porcata. 

Orthis  (?)  porda  Billings.  Chazy  (Ord.). 

Orthis  porcia  Billings,  Canadian  Nat.  Geol.,  IV,  1859,  p.  439,  tigs.  1^18;— Geol. 

Canada,  1863,  p.  130,  fig.  58. 
Loc.  Near  Montreal,  Canada. 

Orthis  porrecta  SardesoQsDalmaiiella  testadinaria  porrecta. 
Orthis  prseomboua  Hall=AiDboccBlia  praBumbona. 
Orthis  pratteni  McGhesney=:Derbya  pratteni. 
Orthis  pravns  HallsOrthotheten  pravus. 
Orthis  propinqna  Hall=Schizophoria  propinqna. 
Orthis  propinqna  Nettelroth=Schizophoria  striatala. 

Orthis  (?)  pumila  XJlrich.  Lorraine  (Ord.). 

Orthis  costata  (non  Sowerhy)  Hall,  American  Jonr.  Soi.,  XLVIII,  1846,  p.  295. — 

Miller,  Cinoinnati  Qaart.  Jour.  Sci.,  II,  1875,  p.  33. 
Orthis  pumila  Ulrich,  Catalogue  Cincinnati  Fossils,  1880,  p.  14. 
Orthis  cincinnatiensis  Miller,  American  Pal.  Fossils,  2d  ed.,  1883,  p.  296. 
Loe.  Cincinnati,  Ohio. 

Orthis  (?)  pnnetOBtriata  Hall.  Niagara  (Sil.). 

Orthis  punctostriata  Hall,  Pal.  New  York,  II,  1852,  p.  254,  pi.  52,  fig.  5. 
Orthis?  punctostriata  Hall  and  Clarke,  Ihidem,  VIII,  Pt.  I,  1892,  p.  217,  pi.  20, 

figs.  2-4. 
Loc.  Lockport,  New  York. 

Orthis  pyramidalis  Hall=Scenidium  pyramidalis. 

Orthis  qnacoensis  Matthew=BilUug8ella  quacoensis. 

Orthis  quadranH  Hall=Dalinanella  quadrans. 

Orthis  qnadricostata  yanaxem=Leiorhyncha8  quadricostatnm. 

f>rthis(?)  remnicha  N.  H.  Winchell.  Upper  Cambrian. 

Orthis  remnicha  N.  H.  Winchell,  Fourteenth  Ann.  Rep.  Geol.  Nat.  Hist.  Survey 

of  Minnesota,  1886,  p.  317,  pi.  2,  fig.  7. 
Lae.  Red  Wing,  Minnesota;  Cold  Creek  Canyon,  Burnett  County,  Texas. 

Orthis  resnpinata  Hall,  1843  (non  Martin) =Schizophoria  tolliensis. 

Orthis  resnpinata  Martin =Schizophoria  resnpinata. 

Orthis  resnpinata  latirostrata  Tou]a=Schizophoria  cora.' 

Orthis  resupinoides  Cox==Schizophoria  resnpinoides. 

Orthis  retrorsa  8alter=Dinorthi8  retrorsa. 

Orthis  rhynchonelliformis  Shaler=Bhipidomella  rhynchonelliformis. 

Orthis  richmonda  McChesney=Derbya  crassa. 

Orthis  robnsta  Hall=Derbya  robusta. 

Orthis  rogata  Sarde8on=Dalmanella  testudinaria. 

Orthis  (?)  rogipUoata  Hall  and  Whitfield.  Niagara  (Sil.). 

Orthis  rugffiplicata  Hall  and  Whitfield,  Twenty-fourth  Rep.  N.  Y.  State  Cah.  Nat. 
Hist.,  1872,  p.  182;— Twenty-seventh  Rep.  Ibidem,  1875,  pi.  9,  figs.  1-3.— 
Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  34,  figs.  25-271— Nettel- 
roth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  44,  pi. 
27,  figs.  1-3. 

Orthis  rugiplicata.  Hall  and  Clarke,  Pal.  New  York,  \111,  Pt.  1,  \«»i,  ^.^V\. 

L9C  LoniMviUe,  Kentucky, 
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Orthif  (1)  ruida  BilliDga.  Anticosti  (SU.)- 

Orthis  mida  BilliugB,  Catalogae  Silurian  Fossils  of  Anticosti,  1866,  p.  42. 
Loc.  Anticosti. 

Orthis  (?)  saffordi  Hall  and  Clarke.  Treuton  (Ord.). 

Orthis  f  saffordi,  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  218,  340, 

pi.  5A,  figs.  3^-40. 
Loc.  *'  East  Tennessee.'' 

Orthis  (?)  salemensis  Walcott.  Lower  Cambrian. 

Orthis  salemensis  Walcott,  American  Jour.  8ci.,  3d  ser.,  XXXIV,  1887,  p.  190,  pi. 

1,  fig.  17;— Tenth  Ann.  Rep.  U.  S.  Geol.  Survey,  1891,  p.  6L2,  pi.  72,  fig.  6. 
Ia>o.  Washington  County,  Now  York ;  near  Quebec,  Canada. 

Orthis  saltensis  Kayser.  Upper  Cambrian. 

Orthis  saltensis  Kayser,  Palatontographica,  SuppL,  III,  1876,  p.  8,  pi.  1,  fig.  16. 
Loc,  Province  Salta  and  Jujuy,  Argentine  Republic. 

Orthis  (??)  sandbergeri  N.  H.  Winchell.  Upper  Cambrian. 

Orthis  sandbergeri  N.  H.  Winchell,  Fourteenth  Ann.  Rep.  Geol.  Nat.  Hist.,  Sur- 
vey of  Minnesota,  1886,  p.  318,  pi.  2,  figs.  8,  9. 
Loc.  Red  Wing,  Minnesota. 

Orthis  schohariensis  Ca8telnau=Stroi)honeIla  schobariensis. 

Orthis  Bcovilli  Miller=Hebertella  scovilli. 

Orthis  sectostriata  Ulrich=Plectorthi8  sectistriata. 

Orthis  semele  Hall=Rhipidoinella  semele. 

Orthis  sinuata  Hall=Hebertella  sinuata. 

Orthis  (?)  sola  Billings.  Lorraine  (Ord.). 

Orthis  sola  Billings,  Catalogue  Silurian  Fossils  of  Anticosti,  1866,  p.  12. 
Loc,  Anticosti. 

Orthis  solitaria  Hall=KhipidomeIla  solitaria. 

Ortliis  stoneusis  Safitbrd=DalmanelIa  stonensis. 

Orthis  striatocostata  Geinitz=Meekella  striaticostata. 

Orthis  striatula  Emmons  (nou  Schlotheim)=:Dalmanella  testudinaria. 

Orthis  striatula  of  authors=Schizoplioria  striatula. 

Orthis  strophomenoides  Hall=Ortho8trophia  strophonienoides. 

Orthis  subiequata  CoDrad=Dalmauellasubiequata. 

Orthis  subcarinata  Hall=  Dalmanella  subcarinata. 

Orthis  subcircula  Simpson  =Bhipidomella  subcirculus. 

Orthis  subelliptica  White  and  Whitfield=Rhipidomella  subelliptica. 

Orthis  subjugata  Hall=Hebertella  occidentalis. 

Orthis  (?)  snbnodosa  Hall.  Niagara  (Sil.). 

Orthis  snbnodosa  Hall,  Descriptions  of  n.  sp.  Fossils  from  Waldron,  Indiana,  1879, 
p.  14;— Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  286,  pi.  27,  fig.  17;— 
Trans.  Albany  Institute,  X,  1883,  p.  70.— Nettelroth,  Kentucky  Fossil  Shells, 
Mem.,  Kentucky  Geol.  Survey,  1889,  p.  44. 

TjOC.  Waldrou,  Indiana;  Louisville,  Kentucky. 

Orthis  suborbicularis  Hall=Rhipidomella  suborbicularis. 
Orthis  subquadrata  Hall=Dinorthis  subquadrata. 
Orthis  subumboua  Hall=Martiuia  subumbona. 
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(t)  sulivanti  Morris  and  Sharpe.  Lower  Devonian. 

Orthis  siiliTanti  Morris  and  ShArpe,  Qaart.  Jour.  Geol.  800.  London,  11,  1840,  p. 

275,  pi.  10,  tig.  1. 
Lac,  Falkland  Islands;  South  Africa. 

Ortbis  swallovi  HaIl=Schizopboria  swallovi. 

Orthis  sweeneyi  Winchell=Dinorthis  pectinella  sweeneyi. 

Orthii  (?)  tennidenB  Hall.  Clinton  (Sil.). 

Orthis  tenaidens  Hall,  Pal.  New  York,  II,  1852,  p.  68,  pi.  20,  fig.  9. 
Lac,  Oneida  County,  New  York. 
Oha,  May  be  a  species  of  Ortfaothetes. 

Orthis  (t)  tennis  Morris  and  Sharpe.  Lower  Devonian. 

Orthis  tennis  Morris  and  Sharpe,  Qnart.  Jour.  Geol.  Soc.  London,  II,  1846,  p.  275, 

pi.  10,  fig.  4;  pi.  11,  fig.  4. 
Lo€,  Falkland  Islands. 
Obs.  Similar  to  Chonostrophia  coihplanata  Hall. 

Orthis  (??)  tennistriata  Hall.  Portage  (Dev.). 

Orthis  tennistriata  Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  245,  fig.  3. 

Loe,  Shores  of  Crooked  Lake,  New  York. 

Oh$.  This  is  not  an  Orthis;  probably  a  pelecypod. 

Ortbis  tersns  Sarde8on=Dalmanella  tersa. 
Ortbis  testndinaria  Dalman=Dalmanel1a  testndinaria. 
Ortbis  testndinaria  Owen,  1844=0.  tricenarla. 
Ortbis  tbiemii  Wbite=Bbipidoinella  tbieniei. 
Ortbis  tioga  Hall=Scbizopboria  tioga. 

Orthis  tricenaria  Oonrad.  Trenton  (Ord.). 

Orthis  tricenaria  Conrad,  Proc.  Acad.  Nat.  8ci.  Philadelphia,  1, 1843,  p.  333. — 
Hall,  Pal.  New  York,  1, 1847,  p.  121,  pi.  32,  fig.  8.— Salter,  Canadian  Organic 
Remains,  Decade  1, 1859,  p.  39,  pi.  9,  figs.  1--4.— Hall,  Geol.  Wisconsin,  1, 1862, 
p.  42,  figs.  8-11.— Billings,  Geol.  Canada,  1863,  p.  167,  fig.  151.— Hall,  Second 
Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  35,  figs.  1-^.— fWalcott,  Mon.  U.  S.  Geol. 
Survey,  VIII,  1884,  p.  74,  pi.  11,  fig.  4.— HaU  and  Clarke,  Pal.  New  York,  VIII, 
Pt.  I,  1892,  pp.  191, 193,  221,  228,  pi.  5,  figs.  9-14.— Winchell  and  Schnchert, 
Minnesota  Geol.  Surrey,  III,  1893,  p.  418,  pi.  32,  figs.  18-23.— Keyes,  Geol. 
Survey  Missouri,  V,  1895,  p.  60,  pi.  39,  fig.  4.— Whiteaves,  Pal.  Foss.,  Ill,  Pt. 
Ill,  1897,  p.  175. 

Orthis  disparilis  Conrad,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  I,  1843,  p.  333. — 
Hall,  Pal.  New  York,  I,  1847,  p.  119,  pi.  32,  fig.  4.— Billings,  Canadian  Nat. 
Geol.,  IV,  1859,  p.  440,  fig.  20.— Hall,  Geol.  Wisconsin,  1, 1862,  p.  435.— Bill- 
ings, Geol.  Canada,  1863,  p.  130,  fig.  60.— Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  I,  1892,  pp.  191, 221, 228. 

Orthis  teetudinariaf  Owen,  Geol.  Expl.  Iowa,  Wisconsin,  and  Illinois,  1844,  pi. 
15,  fig.  11. 

f  Orthis  plicatella  White  (non  Hall),  Wheeler's  Expl.  and  Survey  west  100th 
Mend.,  IV,  1875,  p.  72,  pi.  4,  fig.  10. 

Xoo.  Mineral  Point,  Wisconsin;  Middleville,  etc..  New  York;  Kentucky;  Ten- 
nessee; near  Ottawa  and  Montreal,  Canada;  Mingan  Islands;  Lake  Winni- 
peg, Manitoba ;  White  Pine  and  Eureka  districts,  Nevada;  Minneapolis,  etc., 
Minnesota;  Pike  County,  Missouri. 

Oh9,  O.  plicatella  White  and  O.  tricenaria  Waloott  may  prove  to  be  distinct 
from  O.  tricenaria  Conrad. 
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Orthis  (1)  trmncleiiB  Hall.  Clinton  (Sil.). 

Orthis  trinnclens  Hall,  Pal.  New  York,  II,  1852,  p.  58,  pi.  20,  fig.  8. 
Loc,  Wayne  County,  Now  York. 

Orthis  triplicatella  Meek=Plectorthis  triplicatella. 

Orthis  (?)  tritonia  Billings.  Calciferous  (Ord.). 

OrthiB  tritonia  Billings,  Pal.  Fossils,  I,  1862,  p.  76,  fig.  69;— Geol.  Canada,  1863, 
p.  231,  fig.  244.— HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  217, 
pi.  7A,  figs.  12, 13. 

Loc.  Point  Levis,  Canada. 

Orthis  tubulostriata  llall=Bhipidome]la  tnbulistriata. 

Orthis  tulliensis  yanaxem=Schizophoria  tulliensis. 

Orthis  uberis  Billiugs=Bhipidomella  uberis. 

Orthis  umbonata  Conrad =AmbocoBlia  umbonata. 

Orthis  umbraculum  Owen  (non  von  Buch)=Derbya  robusta. 

Orthis  umbraculum  Hall,  1852,  Newberry,  1861=Orthothetes  umbrae^ 

ulum. 
Orthis  unguiculus  Hall,  1843  (non  Phillips) =Amboc(Blia  gregaria. 
Orthis  unguiformis  Castelnau,  and  Emmons=:Hipparionyx  proximus. 
Orthis  vanuxemi  Hall=Bhipidomella  vanuxemi. 

Orthis  vanuxemi  pulchella  Herrick=Bhipidomella  vanuxemi  pulchella. 
Orthis  varica  Conrad =Bilobites  various. 

OrthiB  vespertilio  Sowerby.  Ordovician. 

Orthis  vespertilio  (Sowerby)  Kayser,  Pal»ontographica,  Siippl.,  Ill,  1876,  p.  27, 

pi.  3,  figs.  22, 23. 
Loc.  Europe;  Potrero  de  los  Angulos,  etc.,  Argentine  Repnblic. 

Orthis  whittieldi  N.  H.  Winchell=Plectorthis  whitfieldi. 

Orthisina  d'Orbigny=Clitambonites. 

Orthisina  alberta  Walcott— Billingsella  alberta. 

Orthisina  alternata  Hall=Orthothetes  chemungensis  perversus. 

Orthisina  americana  Whitfield=Clitambonite8  diversus. 

Orthisina  arctostriata  Hall=:Orthothetes  chemungensis  arctistriatus. 

Orthisina  crassa  Meek  and  Hayden=:Derbya  crassa. 

Orthisina  diversa  Shaler=Clitambonites  diversus. 

Orthisina  festinata  Billings=Billingsella  festinata. 

Orthisina  granda^va  Billings=Billingsella  grandaeva. 

Orthisina  missouriensis  Swallow =Meekella  striaticostata. 

Orthisina  transversa  Walcott=Billingsella  transversa. 

Orthisina  verneuili  Billings=Clitambonites  diversus. 

OBTHORHTNGHULA  Hall  and  C.     Genotype  Orthis  ( t)  linneyi  James. 

Orthorhynchula  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  181 ;— Thir- 
teenth Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  824. 

Orthorhynchula  linneyi  (James).  Lorraine  (Ord.). 

Orthis  (f)  linneyi  James,  The  Paleontologist,  5,  1881,  p.  41. 

Orthis  linneyi  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey, 

1889,  p.  41,  pi.  34,  ligs.  7-18;  errata,  p.  1. 
Orthorhynchula  linneyi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1898,  p. 

181,  pi.  56,  figs.  10-13,  19. 
jLoc.  Near  DauviUe,  etc.,  Kentucky;  Cincinnati,  Ohio;  Nashyille,  Tennessee. 
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0STH08TE0PHIA  Hall.  Genotype  Orthis  strophomenoides  Hall. 

OrthostrophiA  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  36,  figs. 
3^-34.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  199,  223, 
253;~£leyenth  Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  267. 

Qrthostrophis  (?)  fiwdata  Hall.  Niagara  (Sil.). 

Orthis  fasciata  Hall,  Pal.  New  York,  II,  1852,  p.  255,  pi.  52,  fig.  8. 
Orthostrophia   f  fasciata  Hall  and  Clarke,  Pal.  New  York,  VUI,  Pt.  I,  1892, 

pp.  200,  223. 
Loo,  Rochester  and  Lockport,  New  York. 

Orthoftrophia  strophomenoides  Hall.  Lower  Helderberg  (Dev.). 

Orthis  strophomenoides  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p. 

46;— Pal.  New  York,  III,  1859,  p.  177,  pi.  14,  fig.  2. 
Orthis  halli  Saffoid,  Geol.  Tennessee,  1869,  pp.  328,  533. 
Orthostrophia  strophomenoides  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883, 

pL  36,  figs.  32-34.— HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 

200,  223,  pi.  5A,  figs.  24-27;  pi.  6,  figs.  3B-34. 
Orthostrophia  halli  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  5A, 

figs.  22,  23. 
Loe.  Albany  and  Schoharie  counties.  New  York;  Square  Lake,  Maine;  Perry 

County,  Tennessee. 

€3BTH0THETES  Fischer  de  Wald.     Genotype  Spirifera  crenistria  Phil. 

Orthothetes  Fischer  de  Waldheim,  Oryctographie  dn  Gouvemement  de  Moscou, 
1837,  p.  133.— Waagen,  Palieontologica  ludica,  Ser.  XIII,  I,  p.  607,  1884.— 
HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  253 ;— Eleventh  Ann. 
Rep.  N.  Y.  State  Geologist,  1894,  p.  284. 

Streptorhynchus  Hall  (non  King),  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 
1863,  p.  61,  figs.  1-6;— Pal.  New  York,  IV,  1867,  p.  64.— Nettelroth,  Kentucky 
Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  139. 

Orthothetes  agaasizi  (Bathbnn).  Middle  Devonian. 

Streptorhynchus  agassizi  (Hartt)  Rathbnn,  Bull.  Bufi'alo  Soc.  Nat.  Sci.,  I,  1874, 
p.  248,  pL  9,  figs.  3,  4,  10,  16,  17,  23,  25,  26,  28-30;— Proc.  Boston  Soc.  Nat. 
Hist.,  XX,  1879,  p.  24. 

Loc,  Erere,  Province  of  Para,  Brazil. 

Orthothetes  anosialnB  (A.  Wincheli).  Hamilton  (Dev.). 

Crania  (Pseudocrania)  anomala  A.  Wincheli,  Geol.  Rep.  Lower  Peninsula  Mich- 
igan, 1866,  p.  92. 

Streptorhynchus  anomala  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 
p.  152. 

Loc.  Grand  Traverse  region,  Michigan. 

Orthothetes  beUnlns  Clarke.  Marcellns  (Dev.). 

Orthothetes  bellulns  Clarke,  Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist,  1895, 

pp.  176,  187,  pi.  4,  figs.  2-4. 
Loe,  Livonia  salt  shaft,  Livonia,  New  York. 

^hthothetes  chemimgensis  (Conrad).  Chemung  (Dev.). 

Strophomena  chemungensis  Conrad,  .Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII, 

1842,  p.  257,  pi.  14,  fig.  12. 
Strophomena  bifnrcata  Hall,  Geol.  N.  Y. ;  Rep.  FouHh  Dist.,  1843,  p.  266,  fig.  2. 
Strophomena  pectinacea  Hall,  Ibidem,  1843,  p.  266,  fig.  4. 
Streptorhynchus  chemungensis  Hall,  Pnl.  New  York,  IV,  1867,  p.  67; — Second 

Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  40,  fig.  9.— Waloott,  Mon.  U.  S.  Geol. 

Survey,  VIII,  1884,  p.  117,  pi.  13,  fig.  16. 
Streptorhynchus  chemungensis  var.  pectinacea  Hall,  Pal.  New  York,  IV,  1867,  p. 

73,  pi.  10,  fig.  6. 
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Orthothetes  chemimgensiB  (Goorad) — Continued. 

Orthothetes  chemaDgensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p. 

255,  pi.  10,  fig.  9;  pi.  IIA,  fig.  14.— Whiteaves,  Cont.  Canadian  Pal.,  I,  1802, 

p.  285. 
Loo,  New  York  and  Pennsylvania;  Eureka  district,  Nevada;  Lake  Winnipogo- 

sis,  Canada;  Waverly  group  of  Ohio. 

Orthothetes  chemnngensiB  arotistriatas  Hall.  Hamilton  (Dev.). 

Strophomena  arctostriata  Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  266,  fig.  3. 
Orthisina  arctostriata  Hall,  Thirteenth  Kep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860, 

pp.  80,  81,  figs.  1,  2;  p.  112. 
StreptorhynchuB  chemnngensis  var.  arctostriata  Hall,  Pal.  New  York,  IV,  1867, 

p.  71,  pi.  9,  tigs.  1-12;— Second  Ann,  Rep.  N.  Y.  State  Geol.,  1883,  pi.  40, 

fig.  8. 
Hemipronites  chemnngensis  var.  arctostriata  Meek,  King's  U.  S.  Geol.  Ezpl.  40th 

Pari.,  IV,  1877,  p.  35,  pi.  3,  fig.  2. 
StreptorhynchuB  arctostriata  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p. 

117,  pi.  13,  fig.  7. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol. 

Survey,  1889,  p.  140,  pi.  31,  figs.  31-33. 
Orthothetes  cheniuugensis  var.  arctostriata  Hall  and  Clarke,  Pal.  New  York, 

VIII,  Pt.  I,  1892,  pi.  10,  fig.  8. 
Loc,  New  York ;  Falls  of  Ohio ;  Eureka  district,  Nevada. 

Orthothetes  chemimgenais  peryenus  (Hall).  Cornif.  and  Ham.  (Dev.)* 

Orthis  perversa  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  137. 
Orthisina  alternata  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p. 

81,  figs.  1,2;  p.  112. 
StreptorhynchuB  chemnngensis  var.  perversus  Hall,  Pal.  New  York,  IV,  1867,  p. 

72,  pi.  9,  figs.  13-17,  26. 
StreptorhynchuB  cheuinngensis  var.  alternata  Hall,  Second  Ann.  Rep.  N.  Y.  State 

Geol.,  1883,  pi.  40,  fig.  7. 
Orthothetes  chemnngensis  var.  alternata  Hall  and  Clarke,  Pal.  New  York,  VIII, 

Pt.  I,  1892,  pi.  10,  tig.  7. 
Loc.  New  York ;  Bosanqnet,  Ontario ;  Eureka  district,  Nevada. 

Orthothetes  crenistria  (Phillips?).  Lower  Carboniferous. 

StreptorhynchuB  crenistriaf  A.  Wiuchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 

1862,  p.  410. 
StreptorhynchuB  crenistria  Davidson,  Quart.  Jour.  Geol.  Soc.  London,  XIX,  1863, 

p.  173,  pi.  9,  fig.  19.— Dawson,  Acadian  Geology,  3d  ed.,  1878,  p.  296,  fig.  96.— 

Etheridge,  Quart.  Jour.  Geol.  Soc.  Loudon,  XXXIV,  1878,  p.  362. 
Hemipronites  crenistria?  Meek,  Pal.  Ohio,  II,  1875,  p.  279,  pi.  10,  fig.  5. 
Hemipronites  crenibtria  Meek,  King's  IT.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877,  p. 

pi.  7,  fig.  2.— Herrick,  Bull.  Denison  Univ.,  Ill,  1888,  p.  37,  pi.  5,  fig.  14;  pi. 

3,  fig.  24;  pi.  6,  fig.  8;  pi.  9,  fig.  21;  IV,  p.  24,  pi.  2,  figs.  1,5;— GeoL  Ohio, 

VII,  1896,  pi.  15,  fig.  1 ;  pi.  21,  fig.  14. 
Orthothetes  crenistria  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  255, 

pi.  11  A,  fig.  15. 
Lao,  Medina  and  Granville,  Ohio ;  Port  aux  Barques,  Michigan ;  East  River  and 

Shubenacadie,  Nova  Scotia;  Feilden  Isthmus,  lat.  82^  43';  White  Pine  dis- 
trict, Nevada. 
OhB,  These  references  are  unsatisfactory  identifications  of  Phillips's  BpecieB.    It 

may  prove  that  more  than  a  single  species  is  here  included. 

Orthothetes  deformis  Hall.  Lower  Helderberg  (Dev.). 

Orthis  deformis  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  44;— Pal. 
New  York.  Ill,  1859,  p.  174,  pi.  lOA,  fig.  13;  pi.  15,  fig.  3. 
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Orthothetes  defomuB  Hall — ContiDaed. 

Streptorhynchus  deformin  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  39, 

fig.  32. 
Orthothetes  deformis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  255, 

pi.  9,  fig.  32. 
Loe.  Albany  County,  New  York ;  Cumberland,  Maryland. 

^Drthofthetes  deformiB  nnnatiu  Hall  and  Clarke.   Lower  Helderberg  ( Dev.). 

Orthothetes  deformis  var.  sinnata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I, 

1892,  pi.  20,  figs.  8,  9.  ^ 

Loc.  Cumberland,  Maryland. 

^Orthothetes  denderatos  Hall  aud  Clarke.  Waverly  (L.  Carb.). 

Orthothetes  desideratus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p. 

345,  pi.  9A,  figs.  26,  27. 
Loc.  Medina  County,  Ohio.  , 

^hthothetes  flabellum  (Whitfield).  Corniferoas  (Dev.) 

Streptorhynchus  flat>ellnm  Whitfield,  Annals  N.  Y.  Acad.  Sci.,  11, 1882,  p.  200;— 
Ibidem,  V,  1891,  p.  521,  pi.  6,  figs.  7,  9;— Geol.  Ohio,  VII,  1895,  p.  421,  pi.  2, 
figs.  7,  9. 

Loc,  Columbus,  Ohio. 

Orthothetes  hydranliciu  (Whitfield).  Waterlime  (Sil.). 

Streptorhynchus  hydraulicum  Whitfield,  Annals  N.  Y.  Acad.  Sci.,  II,  1882,  p. 

193;— Ibidem,  V,  1891,  p.  508,  pi.  5,  figs.  1-3;— Geol.  Ohio,  VII,  1895,  p.  410, 

pi.  1,  figs.  1-3. 
Loc,  Bellville  and  Greenfield,  Ohio. 

Orthothetes  inflBqnalis  Hall.  Kinderhook  (L.  Carb.). 

Orthis  ineqnalis  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  490,  pi.  2,  fig.  6. 
Streptorhynohus  inequalis  A.  Winchell,  Proc.  Acad.  Nat.  8ci.  Philadelphia,  1865, 

p.  117. 
Streptorhynchus  equivalvis  Hall  and  Whitfield,  King's  U.  S.  Geol.  £xpl.  40th 

Pari.,  IV,  1877,  p.  252,  pi.  4,  figs.  1,  2. 
Streptorhynohus  iequivalvis  Hall,  Second  Ann.  Kep.  N.  Y.  State  Geol.,  1883,  pi. 

42,  figs.  20^23. 
Orthothetes  inesqualis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  9A, 

figs.  20-23. 
Loc.  Burlington,  Iowa;  Newark  and  Granville,  Ohio;  Shafers,  Pennsylvania; 

Wasatch  Range,  Utah. 

*^*^diothete8  inflatns  (White  and  Whitfield).  Kinderhook  (L.  Garb.). 

Streptorhynchus  inflatns  White  and  Whitfield.  Proc.  Boston  Soc.  Nat.  Hist., 
VIII,  1862,  p.  293.— Hall  and  Whitfield,  King's  U.  S.  Geol.  Expl.  40  Pari., 
IV,  1877,  p.  252,  pi.  4,  fig.  3.— Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol., 
1883,  pi.  42,  figs.  24,  25. 

Orthothetes  inflatns  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  9A, 
figs.  24,  25. 

Loc.  Burlington,  Iowa;  Dry  Canyon,  Oquirrh  Mountains,  Utah;  Montana. 

^^^t;hothete8  intentriatns  (Hall).  Coralline  (Sil.). 

Orthis  interstriata  Hall,  Pal.  New  York,  II,  1852,  p.  326,  pi.  74,  figs.  1,  2. 
Loc.  Schoharie,  New  York. 

^^nhothetes  lens  (White).  Kinderhook  (L.  Carb.). 

Streptorhynchus  lens  White,  Proc.  Boston  Soc.  Nat.  Hist.,  IX,  1862,  p.  28. — 
Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  67,  pi.  39,  fig.  2. 

Streptorhynchus  lensf  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p. 
117. 
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Orthothetes  lens  (White) — Continued. 

Orthothet©8  lens  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  256,  pi. 

IIA,  figs.  16-22. 
Lqc,  Clarksyille,  etc.,  MisBoari;  Hamburg,  Illinois ;  Medina  County,  Ohio  (Win- 

chell). 

Orthothetes  pandora  (Billings).  Upper  Helderberg  (Dev.). 

Streptorhynchus  pandora  Billings,  Canadian  Jonr.,  V,  1860,  p.  226,  figs.  12,  13; — 

Geol.  Canada,  1863,  p.  369,  fig.  384.--Nicholson,  Pal.  Prov.  Ontario,  1874,  p.  70. 
Streptorhynchus  chemungensis  var.  pandora  Hall,  Pal.  New  York,  IV,  1867,  p. 

68,  pi.  4,  figs.  11-19;  pi.  9,  figs.  18-25,  27;~Second  Ann.  Eep.  N.  Y.  State 

GeoL,  1883,  pi.  40,  figs.  1-6. 
Orthothetes  chemungensis  var.  pandora  Hall  and  Clarke,  Pal.  New  York,  VIII, 

Pt.  I,  1892,  p.  255,  pi.  9,  fig.  30;  pi.  10,  figs.  1-6. 
Loc.  Schoharie,    Knoxville,    Clarksville,   etc.,   New  York;   Cayuga,  Ontario; 

Columbus,  Ohio  (Whitfield);  Eureka'district,  Nevada. 

Orthothetes  pravus  Hall.  ( tUpper)  Devonian. 

Orthis  piava  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  490. 

Orthothetes  prava  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  255,  pi. 

IIA,  fig.  13. 
Loo,  Lime  Creek,  Worth  County,  Iowa. 

Orthothetes  snbplantis  (Conrad).       Niagara  and  L.  Held.  (Sil.  and  Dev.). 

Strophomena  subplana  Conrad,  Jour.  Acad.  Nat.  Sci.,  Philadelphia,  VIII,  1842, 
p.  258.— Hall,  Geol.  N,  Y.;  Rep.  Fourth  Dist.,  1843,  p.  104,  fig.  1;— Twelfth 
Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  82. 

LeptH^ua  subplana  Hall,  Pal.  New  York,  IJ,  1852,  p.  259,  pi.  53,  figs.  8-10.— Billings, 
Canadian  Nat.  Geol.,  I,  1856,  p.  138,  pi.  2,  figH.  16, 17. 

Strophomena  pecten  Roemer,  Die  811.  Fauna  west.  Tennessee,  1860,  p.  67,  pi.  5, 
fig.  4.— Billings,  Geol.  Canada,  1863,  p.  311,  fig.  315;— Catalogue  Silurian  Fos- 
Hilsof  Anticosti,  1866,  p.  40. 

Streptorhynchus  (Strophodonta)  subplanus  Hall,  Geol.  Survey  Wisconsin,  I, 
1862,  p.  436. 

Streptorhynchus  subplanus  Hall,  Trans.  Albany  Institute,  IV,  1863,  p.  226;— 
Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  63,  figs.  1,2;— Twenty- 
eighth  Rep.  N.  Y.  State  Mus.  Nat.  Hist.,  1879,  p.  151,  pi.  21,  figs.  26-33;— 
Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  288,  pi.  21,  figs.  26-33 ;— Second 
Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  39,  figs.  21-24 ;  pi.  42,  fig.  19.— Nettelroth, 
Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  141,  pi.  29, 
<ig8.  11,  12.— Beecher  and  Clarke,  Mem.  N.  Y.  State  Mus.,  I,  1889,  p.  23,  pi.  2, 
figs.  14-20. 

Streptorhynchus  hemiaster  Winchell  and  Marcy,  Mom.  Boston  Soc.  Nat.  Hist.,  I, 
1865,  p.  93,  pi.  2,  tig.  10.— Hall,  Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 
1867,  p.  392. 

Hemiprunit«s  subplanus  Meek  and  Worthen,  Geol.  Survey  Illinois,  III,  1868, 
p.  349. 

Hemipronites  propimiuus  Meek  and  Worthen,  Ibidem,  III,  1868,  p.  351,  pi.  6,  fig.  6. 

Orthothetes  subplana  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  255, 
pi.  9,  figs.  21-24;  pi.  9A,  tig.  19;  pi.  llA,  tigs.  9-12. 

Ja>c.  Lockport,  Rochester,  etc.,  New  York;  Thorold,  Ontario;  Waldron,  Indiana; 
Louisville,  Kentucky;  Thebes,  Alexander  County,  and  Bridgeport,  Illinois; 
Pike  County,  Missouri;  Decatur  County,  Tennessee;  Arisaig,  Nova  Seotia 
(Ami);  Anticosti. 

Orthothetes  tapajotensis  (Derby).  Upper  Carboniferous. 

Streptorhynchus  tapajotensis  Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  37,  pi.  5, 
figs.  3,  6,  7,  9, 10;  pi.  8.  tig.  9. 
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Orthothetes  tapajotensiB  (Derby) — ^Gontiuued. 

Orthothetes  tapajotensis  Waageu,  Palteontologica  ludicay  Ser.  XIII,  I,  1884, 

pp.  607,  606. 
Loc.  Bomjardim  and  Itaitaba,  Brazil. 

Oirthotfa0tes  tenuis  Hall.  Niagara  (Sil.). 

Streptorhynchus  tenuis  Hall,  Trans.  Albany  Institute,  IV,  1863,  p.  210; — Tweuty- 
eighth  Rep.  N.  Y.  State  Mus.  .Nat.  Hist.,  1879,  p.  150,  pi.  23,  figs.  11-13;— 
Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  287,  pi.  23,  figs.  11-13.— Foerate, 
Bull,  Denison  Univ.,  II,  1887,  p.  105,  pi.  8,  figs.  31,  32,  38.— Nettelroth,  Ken- 
tucky Fossil  Shells,  Mem.  Kentucky  («eol.  Survey,  1889,  p.  142. 

Orthothetes  tenuis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  255. 

Strophomena  (Orthothetes)  tenuis  Foerste,  Geol.  Ohio,  VII,  1895,  p.  568,  pi.  27, 
tigs.  31,  32,  38. 

loe.  Waldron,  Indiana;  near  Louisville,  Kentucky;  Dayton,  Ohio. 

^^^thoUietes  umbracnliim  of  authors  (non  voti  Bucb).      L.  and  Up.  Garb. 

Orthis  umbraculnm  Hall,  Stansbury's  Expl.  Survey  Valley  Great  Salt  Lake, 
Utah,  1852,  p.  412,  pi.  3,  tig.  6. — Newberry,  Ives's  Rep.  Colorado  River  of  the 
West,  1861,  p.  125. 

Streptorhynchus  nmbraculumf  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 
1865,  p.  117. 

Hemipronites  nmbraculumf  A.  Winchell,  Proc.  American  Philosophical  Soc,  XII, 
1870,  p.  251. 

Orthothetes  umbraculum  Hall  and  Clarke,  Pal.  New  York;  VIII,  Pt.  I,  1892, 
p.  256. 

Loc,  Waverly  group,  Newark,  Sciotoville,  Warren,  etc.,  Ohio;  Up.  Carb.,  Leaven- 
worth, Kansas. 

^^^rthothetes  woolworthamu  Hall.  Lower  Helderberg  (Dev.). 

Strophomena  woolworthana  Hall,  Tenth.  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857, 
p.  48,  figs.  1,  2;— Hall,  Pal.  New  York,  III,  1859,  p.  192,  pi.  17,  figs.  1,  2. 

Streptorhynchus  woolworthana  Billings,  Geol.  Canada,  1863,  p.  957,  fig.  449. — 
Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  39,  figs.  25-31. 

Orthothetes  woolworthana  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 
p.  255,  pi.  9,  figs.  25-31. 

Loc»  Schoharie,  Carlisle,  Clarksville,  and  Hudson,  Now  York. 

^STHOnCHIA  Hall  and  C.  Genotype  Orthis?  morganiana  Derby. 

Orthotichia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  213;— Eleventh 
Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  272. 

^Orthotichia  morganiana  (Derby).  Upper  Carboniferous. 

Orthis  f  morganiana  Derby,  Bull.  Cornell  University,  I,  1874,  p.  29,  pi.  3,  figs. 

1-9,  11,  34 ;  pi.  4,  figs.  6,  14,  15. 
Orthis  morganiana  Waagen,  Pala^ontologica  Indica,  Ser.  XIII,  I,  1884,  p.  564. 
Orthotichia  f  morganiana  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp. 

213,  226,  pi.  7,  figs.  11-15. 
Loc.  Bomjardim  and  Itaituba,  Brazil. 

OBTHOTBOPIA  Hall  and  Clarke.        Genotype  O.  dolomitica  H.  and  C. 

Orthotropia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  explanation  sheet 
to  pi.  84,  figs.  3-7.— Thirteenth  Ann.  Rep.  N.  Y.  State  Geol.,  1895,  p.  943. 

Orthotropia  dolomitica  Hall  and  Clarke.  Niagara  (Sil.). 

Orthotropia  dolomitica  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi. 

84,  figs.  3-7. 
Loo,  Near  Milwaukee.  Wisconsin. 
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PARASTBOPHIA  Hall  and  G.  Genotype  Atrypa  hemiplicata  Hall. 

Paraatrophia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  221 ;— Thir- 
teenth Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  839. 

Parastrophis  divergens  Hall  and  Clarke.  Lorraine  (Ord.). 

Parastrophia  divergens  Hall  and  Clarke,  Pal.  New  York.  V III,  Pt.  II,  1896,  pp.  222, 

366,  pi.  63,  figs.  4-7. 
Loc.  Wilmington,  Illinois. 

Parartrophia  greenei  Hall  and  Clarke.  !N^iagara  (Sil.). 

Parastrophia  greenii  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pp.  222, 

367,  pi.  63,  figs.  17-20,  22. 
Loc.  Milwaukee,  Wisconsin. 

Parastrophia  hemiplicata  Hall.  Trenton  (Ord.). 

Atrypa  hemiplicata  Hall,  Pal.  New  York,  1, 1847,  p.  144,  pi.  33,  fig.  10.— Billings, 

Canadian  Nat.  Geol.,  1, 1856,  p.  208,  figs.  20-23. 
•   Atrypa  circulus  Hall,  Pal.  New  York,  1, 1847,  p.  142,  pi.  33,  fig.  7  ;■— Twelfth  Rep. 

N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  65. 
PentameruB  hemiplicatns  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859, 

p.  66.— Billings,  Canadian  Jonr.,  IV,  1859,  p.  316. 
Camarella  hemiplicata  Billings,  Geol.  Canada,  1863,  p.  168,  fig.  154. 
Camarella  circulus  Miller,  American  Pal.  Fossils,  1877,  p.  107. 
Camarella  bernensis  Sardeson,  Bull.  Minnesota  Acad.  Nat.  Sci.,  Ill,  1892,  p.  328, 

pi.  4,  fig8.-4-6. 
Anastrophia  ?  hemiplicata  Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III, 

1893,  p.  382,  pi.  30,  figs.  29-31.— Whiteaves,  Pal.  Foss.,  Ill,  Pt.  Ill,  1897,  p. 

167. 
Parastrophia  hemipMcata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

221,  pi.  63,  figs.  1-3. 

Loc,  Middleville,  Watertowu,  etc.,  New  York;  Center  Connty,  PennsylTania; 
Wisconsin;  Minnesota;  Ottawa  and  Lake  Winnipeg,  Canada. 

Parastrophia  hemiplicata  rotnnda  (Winchell  and  Schu.).    Trenton  (Ord.). 

Anastrophia  f  hemiplicata  var.  rotunda  W.  and  S.,  Minnesota  Geol.  Survey,  lU, 

1893,  p.  383,  pi.  30,  figs.  32-35. 
Loc.  Cannon  Falls,  Minnesota;  Decorali,  Iowa. 

Parastrophia  latiplicata  Hall  and  Clarke.  Niagara  (Sil.). 

Parastrophia  latiplicata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pp. 

222,  368,  pi.  63,  figs.  23-27. 
Loc.  Milwaukee,  Wisconsin. 

Parastrophia  mnltiplicata  Hall  and  Clarke.  Niagara  (Sil.). 

Parastrophia  mnltiplicata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895, 

pp.  222,  367,  pi.  63,  figs.  15,  16,  21. 
Loc.  Milwaukee,  Wisconsin. 

Parastrophia  (I)  obscnra  (Hall  and  Whitfield).  Pogonip  (Ord.). 

Porambonites  obscurus  Hall  and  Whitfield,  King's  TJ.  S.  Geol.  Expl.  40th  Pari., 

IV,  1877,  p.  234,  pi.  1,  fig.  16. 
Porambonites  f  obscurus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 

p.  228. 
Loc.  White  Pine  district,  Nevada. 
Obs.  Based  upon  a  single  ventral  valve  which  is    insufficient  to    determine 

whether  it  belongs  to  Parastrophia  or  some  rhynchoneUoid.     It  is  not  a 

Porambonites. 
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Ptraitrophia  opt  (Billings).  Anticosti  (Sil.). 

CamareUa  ops  Billings,  Pal.  FossUs,  1, 1862,  p.  148,  fig.  128. 

Loe.  Anticosti. 

O^.  Maj  be  only  a  variety  of  P.  reversa. 

Pamtrophia  revena  (Billings).  ADticosti  (Sil.). 

Pentamems  reversus  Billings,  Greol.  Survey  Canada;  Rep.  Progress  for  1856, 
1857,  p.  295;— Canadian  Jour.,  IV,  1859,  p.  316. 

Brachymerns  reversns  Shaler,  Bull.  Mns.  Comp.  Zool.,  4,  1865,  p.  69. 

Anastrophia  reversa  Miller,  American  Pal.  Foss.,  1877,  p.  104. 

Parastrophia  reversa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  63, 
figs.  8-14. 

Loc.  Anticosti. 

Obs.  Billings  says  this  species  is  a  large  P.  hemiplicata  Hall.  It  appears,  how- 
ever, to  be  distinct.    See  P.  ops  Billings. 

Parastrophia  scofieldi  (Winchell  and  Scliuchert).  Trenton  (Ord.). 

Anastrophia  f  scofieldi  W.  and  S.,  Minnesota  Geol.  Survey,  III,  1893,  p.  383,  pi. 

30,  figs.  24-28. 
Loe,  Near  Cannon  Falls.  Minnesota. 

PABAZTOA  Hall  and  Clarke.  Genotype  Atrypa  hirsuta  Hall. 

Porazyga  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  127 ;— Thirteenth 
Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  800. 

Paralyse  deweyi  Hall.  Lower  Helderberg  (Dev.). 

Waldheimia  deweyi  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  89. 
Trematospira  (Rhynchospira)  deweyi  Hall,  Pal.  New  York,  III,  1889,  p.  216,  pi. 

36,  fig.  3. 
Parazyga  deweyi  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  128,  tig.  112,  pi. 

49,  figs.  40-46. 
Loc.  Albany  and  Schoharie  counties,  New  York. 


HalL  Gorniferous  and  Hamilton  (Dev.). 

Atrypa  hirsnta  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  168. 

Trematospira  hirsnta  Hall,  Thirteenth  Rep.  Ibidem,  1860,  p.  101 ;— Fourteenth 
Rep.  Ibidem,  1861,  p.  101  ;~Fifteenth  Rep.  Ibidem,  1862,  pi.  2,  figs.  11-16;-- 
Pal.  New  York,  IV,  1867,  p.  274,  pi.  45,  figs.  16-32.— Nettelroth,  Kentucky 
Fossil  Shells,  Mem.  Kentucky  Qeol.  Survey,  1889,  p.  136,  pi.  16,  figs.  15-19. 

Athyris  f  chloe  Billings,  Canadian  Jour.,  n.  ser.,  V,  1860,  p.  282,  figs.  45-47. 

Retzia  chloe  Billings,  Geol.  Canada,  1863,  p.  385,  fig.  419. 

Nucleospira  indianensis  Miller,  Seventeenth  Rep.  State  Geol.  Indiana,  1892,  p.  79, 
pi.  13,  figs.  13-15. 

Parazyga  hirsnta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  p.  128,  fig. 
Ill ;  pi.  49,  figs.  28-39. 

Loe,  New  York;  Thedford,  Canada;  FaUs  of  Ohio;  Bunker  Hill,  Indiana. 

^aterina  Beecher=Ipliidea. 

^ATEEULA  Barrande.  Genotype  Paterula  bohemica  Barrande. 

Patemla  Barrande,  Syst^me  Sil.  dn  Centre  de  la  Bohdme,  V,  1879,  p.  110. — Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  78,  166 ;— Eleventh  Ann. 
Rep.  N.  Y.  State  Geologist,  1894,  p.  242. 

Tfttemla  amii  n.  sp.  Calciferous  (Ord.). 

Patemla  species  Hall  and  Clarke,  VIII,  Pt.  I,  p.  78,  pi.  4K,  fig.  1. 
Loe,  Quebec,  Canada. 
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PEHTAGONIA   Cozzens.     Genotype    Peutagonia    i)eer8ii    Gozzeu8=: 

Atrypa  nnisulcata  Conrad. 

Pentagonia  Cozzens,  Annals  Lyceum  Nat.  Hist.  N.  Y.,  IV,  1846,  p.  158. — ^Meek 
and  Hayden,  Smithsonian  Cont.  Knowledge,  XIV,  172, 1864,  p.  16. — Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  p.  80;— Thirteenth  Ann.  Rep.  N.  Y. 
State  Geologist,  1895,  p.  775. 

GoniocGclia  Hall,  Fourteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1861,  p.  101. 

Pentagonia  peersii  CozzenB=Pentagoiiia  nnisulcata. 

Pentagonia  tiniBiilcata  (Conrad).  Oriskany  to  Hamilton  (Dev.). 

Atrypa  nnisulcata  Conrad,  Fifth  Ann.  Rep.  Geol.  Survey  of  N.  Y.,  1841,  p.  56. — 

Hall,  Fifteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1862,  pi.  11,  fig.  10. 
Pentagonia  peersii  Cozzens,  Annals  Lyceum  Nat.  Hist.  N.  Y.,  IV,  1846,  p.  158,  pi. 

10,  fig.  3. 
Rhyncbonella  unisulcata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857, 

p.  125. 
Athyrisf  unisulcata  Billings,  Canadian  Journal,  V,  1860,  p.  279,  figs.  39-42. 
GoniocoBlia  uniangulata  Hall,  Fourteenth  Rep.  N.  Y.   State  Cab.  Nat.   Hist., 

1861,  p.  101. 
Meristella  ?  unisulcata  Hall,  Fifteenth  Rep.  Ibidem,  1862,  pi.  2,  figs.  17-25. 
Athyris  unisulcata  Billings,  Geol.  Canada,  1863,  p.  373,  fig.  396. 
Meristella  (Pentagonia)  unisulcata  varieties  biplicata  and  nniplicata  Hall,  PaL 

New  York,  IV,  1867,  p.  309,  pi.  50,  figs.  18-35. 
Meristella  unisulcata  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol. 

Survey,  1889,  p.  99,  pi.  15,  figs.  9-16. 
Pentagonia  nnisulcata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  p.  80, 

pi.  42,  figs.  22-32. 
Loc,  New  York;  county  of  Haldimand  and  Bosanquet,  Ontario;  Falls  of  Ohio. 

PENTAMERELLA  HaH.  Genotype  Atrypa  arata  Conrad. 

Pentamerella  Hall,  Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867,  p.  163;— 
Pal.  New  York,  IV,  1867,  pp.  373,  375. —Nettelroth,  Kentucky  Fossil  Shells, 
Mem.  Kentucky  Geol.  Survey,  1889,  p.  49.— Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  II,  1893,  p.  245 ;— Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist,  1895, 
p.  845. 

Pentamerella  arata  (Oonrad).  Upper  Helderberg  (Dev.). 

Atrypa  arata  Conrad,  Fifth  Ann.  Rep.  Geol.  Survey  N.  Y.,  1841,  p.  55. 

Atrypa  octocostata  Conrad,  Ibidem,  1841,  p.  55. 

Pentamerus  aratus  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  120, 

figs.  1-10.— Billings,  Canadian  Journal,  VI,  1861,  p.  269,  figs.  9^-96;— Geol. 

Canada,  1863,  p.  370,  fig.  389. 
Pentemerella  arata  Hall,  Pal.  New  York,  IV,  1867,  p.  375,  pi.  58,  figs.  1-21.— 

Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p. 

49,  pi.  13,  figs.  17-20.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 

p.  245,  pi.  71,  figs.  21-29. 
f  Pentamerus  aratus  Tschernyschew,  M^m.  Comity  G6ologique  de  St.  P^ters- 

bourg.  III,  1887,  p.  101,  pi.  4,  figs.  18,  19. 
Loc,  New  York;  Cayuga,  etc.,  Ontario;  Columbus,  Ohio;  Falls  of  Ohio;  f  Urals 

of  Russia. 

PentamereUa  borealis  (Meek).  Hamilton  (Dev.). 

Pentamerus  borealis  Meek,  Trans.  Chicago  Acad.  Sci.,  1, 1868,  p.  95,  pi.  13,  fig.  11. 
Loo.  Anderson  River,  British  America.     . 

Pentamerella  (?)  compressa  Bingueberg.  Niagara  (Sil.). 

Pentamerella  compressa  Ringueberg,  Bull.  Bufifalo  Soc.  Nat.  Sci.,  V,  1886,  p.  15, 
pi.  2,  fig.  4. 
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Pentamerella  (1)  compressa  Eingaeberg—Ooutinaed. 

Loc,  Lockporty  New  York. 

06».  May  be  a  pathologic  or  compresBed  speoimen  of  Spirifor  crispas  or  S.  sal- 
catas. 

f  entamerella  dnbia  Hall.  ?  Hamilton  (Dev.). 

Atrypa  (u.  sp.  f )  Owen,  Geol.  Survey  Wisconsin,  Iowa,  Minnesota,  1852,  pi.  3A, 
fig.  1.     [See  specimen  in  U.  S.  Nat.  Miis.,  Cat.,  Invert.  Fosb.,  17927.] 

Spirifer  dubius  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  90. 

Pentamerella  dabia  Hall,  Pal.  New  York,  IV,  1867,  p.  379,  pi.  58,  figs.  38-43.— 
Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  245,  pi.  71,  figs.  32-^. 

Loe.  Iowa  City,  Iowa. 

0b9.  See  Pentamerella  micala  Hall. 

Pentamerella  intralineata  (A.  Winchell).  Hamilton  (Dev.). 

Pentamerns  intralineatiis  A.  Winchell,  Geol.  Kep.  Lower  Peninsula  of  Michi- 
gan, 1866,  p.  94. 
Loc,  Grand  Traverse  region,  Michigan. 

Tentamerella  micnla  Hall.  ?  Hamilton  (Dev.). 

Pentamerella  micula  Hall,  Pal.  New  York,  IV,  1867,  p.  378,  pi.  58,  figs.  26,  27.— 

Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  245. 
Loc.  Iowa  City,  Iowa. 
Obs,  Compare  with  Pentamerella  dubia  Hall. 

Pentamerella  obsolesoens  Hall.  ?  Hamilton  (Dev.). 

Pentamerella  obsolescens  Hall,  Pal.  New  York,  IV,  1867,  p.  379,  pi.  58,  figs.  24, 

25.— Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  245. 
Loc,  Waterloo,  Iowa. 

Pentamerella  pavilionensiB  Hall.  Hamilton  (Dev.). 

Pentamerus  papilionensis  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 

1860,  p.  86. 
Pentamerella  papilionensis  Hall,  Pal.  New  York,  IV,  1867,  p.  377,  pi.  58,  figs.  28- 

37. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889, 

p.  50. 
Pentamerella  pavilionensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 

p.  245,  pi.  71,  figs.  30,  31. 
Loc.  Seneoa  and  Canandaigua  lakes,  etc..  New  York;  Falls  uf  Ohio. 

Pentamerella  thusnelda  Nettelroth.  Corniferous  (Dev.). 

Pentamerella  thusnelda  Nettelroth,  Kentucky  Fossil  Shells,  Mem.   Kentucky 

Geol.  Survey,  1889,  p.  51,  pi.  31,  figs.  26-28. 
Loc,  Near  Louisville,  Kentucky. 

Pentamerella  ventricosa  Hall=Glorinda  ventricosa. 

PEHTAMESUS  Sowerby.  Genotype  P.  laevis  Sowerby. 

Pentamerus  Sowerby,  Mineral  Conchology,  1, 1813,  p.  76. — Hall  and  Clarke,  Pal. 
New  York,  VIII,  Pt.  II,  1895,  p.  236 ;— Thirteenth  Ann.  Rep.  N.  Y.  State 
Geologist,  1895,  p.  844. 

Pentamems  arcuosas  McOhe8ney=Clorin(la  arcuosa. 
Pentamems  aratas=Pentamerella  arata. 
Pentamems  barrandi  Billings=Glorinda  barrandei. 
Pentamems  beaumonti  GasteInau=P.  oblongus. 
Pentamems  bisinuatas  McGhesney=P.  oblongus. 
Pentamems  borealis  Meek = Pentamerella  borealis. 
PentameniB  brevirostris  Hall= Anastrophia  brevirostris. 
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Pentamerus  chicagoensis  Wiuchell  and  Marcy=Cloriada  ventricosa. 
Pentamerus  colletti  Miller=OoDchidiain  colletti. 
Pentamerus  comis  Meek  and  Wortbeu=Gypidala  comis. 
Pontamems  eomplanatas  NetteIroth=Goncbidium  tenaicostatnm. 
Pentamerus  conchidium=Conchidium  biloculare. 
Pentamerus  coppingeri  Etheridge=Gypidn1a  coppingeri. 
Pentamerus  crassoradius  McChesney=Gonchidium  crassiradiatum. 
Pentamerus  decussatus  Whiteaves=Conchidium  decussatum. 
Pentamerus  deshayessii  Oastelnan^BensselsBria  ovoides. 
Pentamerus  elongatns  yanuxem=Amphigenia  elongata. 
Pentamerus  fornicatus  Hall=Glorinda  fornicata. 
Pentamerus  galeatiformis  Meek  and  Worthen=Gypidula  comis. 
Pentamerus  galeatus  HaIl=Gypidula  galeata. 
Pentamerus  galeatus  Hall  and  Whitfield =Gypidula  nucleus. 
Pentamerus  galeatus  Itoemer=Gypidula  rcemeri. 
Pentamerus  globulosus  !N'ettelroth=Gypidula  globulosa* 
Pentamerus  bemiplicatus  Billings =Parastrophia  hemiplicata. 
Pentamerus  interplieatus  Hall=Anastropliia  interplicata. 
Pentamerus  intralineatus  Wincbell=Pentamerella  intralineata. 
Pentamerus  knappi  Hall  and  Wbitfield=Oonchidium  knappi. 
Pentamerus  knigbti  Sowerby=Concbidium  knigbti. 
Pentamerus  knotti  !N"ettelroth=G3rpidula  knotti. 
Pentamerus  laqueatus  Conrad=Goncbidiam  laqueatum. 
Pentamerus  lenticularis  Wbite  and  Wbitfield=Gamaropborella  lenticu- 

laris. 
Pentamerus  littoni  Hall=Goncbidium  littoui. 
Pentamerus  lotis  Walcott=Gypidula  lotis. 
Pentamerus  mu1ticostatus=Goncbidium  mnlticostatum. 
Pentamerus  uobilis  Emmons=Goncb]dium  laqueatum. 
Pentamerus  nucleus  Hall  and  Wbitfield=Gypidula  nucleus. 
Pentamerus  nysius  var.  crassicosta  Hall=Goncbidium  nysius. 
Pentamerus  nysius  var.  tenuicostatus  Nettelrotb=Goncliidium  nysius. 
Pentamerus  nysius  var.  tenuicosta  Hall=Gonchidium  tenuicosta. 

Pentamems  oblongns  Sowerby.  Olinton  and  Niagara  (Sil.). 

Pentameras  oblongus  Sowerby,  Marchisou's  Silnrian  System^  18d9,  p.  641,  pi. 
19,  fig.  10.— Hall,  Geol.  N.  Y. ;  Rep,  Fourth  Dist.,  1843,  p.  70,  figs.  1-6.— 
Owen,  Geol.  Expl.  Iowa,  Wisconsin  and  Illmois,  1844,  pi.  14,  fig.  10. — ^Hall, 
American  Jour.  8ci.,  2d  ser.,  XX,  1849,  p.  227;— Pal.  New  York,  II,  1852,  p. 
79,  pi.  25,  fig.  1;  pi.  26,  fi^.  1.— BiUings,  Canadian  Nat.  Geol.,  I,  1856,  p.  58, 
pi.  1,  figs.  2,  3;— Geol.  Canadu,  1863,  p.  316,  fig.  326.— Hall  and  Whitfield, 
Twenty-fourth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1872,  p.  183;— Geol.  Survey 
Ohio,  Pal.,  II,  1875,  p.  137,  pi.  7,  fig.  9.— Whitfield,  Geol.  Wisconsin,  IV,  1882, 
p.  288,  pi.  17,  figs.  4-9.— Nettelroth,  Kentacky  Fossil  Shells,  Mem.  Kentacky 
Geol.  Survey,  1889.  p.  60,  pi.  33,  figs.  15-17.— HaU  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  II,  1895,  p.  237,  figs.  169-171 ;  pi.  67,  fig.  20;  pi.  68,  figs.  1-6 ;  pi.  69, 
figs.  1,  4-7,  13,  14;  pi.  70,  figs.  1-4. 

Pentamerus  beaumonti  Cantelnaa,  Essai  Syst.  Sil.  PAm^rique  Septemtrionale, 
1843,  p.  38,  pi.  13,  fig.  9. 
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entamems  oblongns  Sowerby — Gontinaed. 

Pentamerus  bisinuatns  McCheMney,  Descriptions  New  Pal.  Fobs.,  1861,  p.  85; — 
Trans.  Chicago  Acad.  Sci.,  1, 1868,  pi.  9,  fig.  1.— Whitfield,  Geol.  Wisconsin, 

IV,  1882,  p.  290,  pi.  17,  fig.  3. 
Loc,  England;  New  York;  Ohio;  Indiana;  Kentucky;  Illinois;  Iowa;  Wiscon- 
sin; Thorold,  Ontario;  Anticosti. 

entamems  oblongiu  cylindrictu  Hall  and  Whitfield.  Niagara  (Sil.). 

Pentamems  oblongus  yar.  cylindrica  Hall  and  Whitfield,  Twenty-fourth  Rep. 
N.  Y.  State  Cab.  Nat.  Hist.,  1872,  p.  183 ;— Twenty-seventh  Rep.  Ibidem, 
1875,  pi.  10,  figs.  13,  li.^Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Ken- 
tucky Geol.  Survey,  1889,  p.  61,  pi.  30,  figs.  2-4.— Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  II,  1893,  p.  237,  fig.  172;  pi.  68,  figs.  7,  8;  pi.  69,  figs.  11,  12. 

hoc,  Louisville,  Kentucky. 

'entamems  oblongns  maqnoketa  Hall  and  Clarke.  Niagara  (Sil.). 

Pentamerus  oblongus  (partim)  Whitfield,  Geol.  Wisconsin,  IV,  1882,  pp.  288,  291, 

pi.  17,  figs.  8,  9. 
Pentamerus  oblongus  var.  maqnoketa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pi. 

II,  1893,  p.  239,  pi.  67,  figs.  11-13. 
Loc.  Ashford,  Wisconsin ;  near  Dubuque  and  Hopkinton,  Iowa. 

^entamems  oblongns  snbreotns  Hall  and  Clarke.  Niagara  (Sil.). 

Pentamerus  oblongns  var.  subrectus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt. 

II,  1893,  pp.  238,  239,  pi.  68,  fig.  6;  pi.  69,  figs.  2,  3,  8-10;  pi.  70,  fig.  5. 
Loc.  Earlville,  Iowa;  Wisconsin. 

J*entamenis  occidentalis  Hall,  1858  (non  1852)=Gypidula  comis. 
IPeutamems  occidentalis  Hall,  1852=Conchidium  occidentale. 

^entamems  ovalis  Hall.  Clinton  (Sil.). 

Pentamerus  ovalis  Hall,  Pal.  New  York,  II,  1852,  p.  103,  pi.  31,  fig.  1.— Foerste, 
Proc.  Boston  Soc.  Nat.  Hist.,  XXIV,  1890,  p.  324,  pi.  5,  figs.  17, 18. 

Loe,  New  Hartford,  Oneida  County,  New  York ;  Cumberland  Gap,  Tennessee ; 
Collinsville,  Alabama. 

0&«.  Compare  with  P.  oblongns. 

ZPentamems  papilionensis  Hall=Pentamerella  pavilionensis. 
jPentamems  pergibbosus  Hall  and  Whitfield.  Niagara  (Sil.). 

Pentamerus  pergibbosus  Hall  and  Whitfield,  Pal.  Ohio,  II,  1875,  p.  139,  pi.  7,  figs. 
10,  11. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey, 
1889,  p.  162  —Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  239,  pi. 
67,  figs.  10, 14-19. 

Loc.  Greenfield,  Ohio ;  Louisville,  Kentucky;  Wisconsin  (Whitfield). 

Pentamems  pesovis  Whitfield.  Waterlime  (Sil.). 

Pentamerus  pesovis  Whitfield,  Annals  N.  Y.  Acad.  Sci.,  II,  1882,  p.  195; — Ibidem, 

V,  1891,  p.  513,  pi.  5,  figs.  11-22;— Geol.  Ohio,  VII,  1895,  p.  414,  pi.  1,  figs. 
18-22. 

Loc,  Greenfield,  Ohio;  Louisville,  Kentucky;  Wisconsin  (Whitfield). 

Pentamerus  pseudogaleatus  Hall=Gypidula  pseudogaleata. 
Pentamerus  reversus  Billings =Para8trophia  re  versa. 
Pentamerus  salinensis  Swallow=Concbidium  saliense. 
Pentamerus  subglobosus  Meek  and  Worthen=Gypidula  subglobosa. 
Pentamerus  trisinuatus  McCbesney=Merist]na  trisinuata. 
Pentamerus  unii)licatns  Nettelroth  =:Gypidul a  uniplicata. 
Pentamerus  ventricosus  Hall=Cloriuda  ventricosa. 
Bull.  87 20 
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Petitamems  yerneaili  Hall=Aiia8trophia  verneaili. 

PHOLIDOPS  Hall.  Genotype  Orbicula  squamiforrois  Hall. 

Pbolidopa  Hall,  Pal.  New  York,  III,  1859,  p.  489 ;— Thirteenth  Rep.,  N.  Y.  SUte 
Cab.  Nat.  Hist.,  1860,  p.  92;— Fifteenth  Rep.  Ibidem,  1862,  p.  195;— Pal.  New 
York,  IV,  1867,  pp.  31,  413.— Dall,  Bull.  Mu8.  Comp.,  Zool.,  Ill,  1871,  p.  27.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  155.— Winchell  and 
Schucbert,  Minnesota  Geol.  purvey.  III,  1893,  p.  376.— Hall  and  Clarke, 
Eleventh  Rep.  N.  Y.  State  Geologist,  1894,  p.  262. 

Craniops  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  84.— CEhlert, 
Fischer'8  Manuel  de  Couchyliologie,  1887,  p.  1272. 

Pholidops  arenaria  Hall.  Oriskany  (Dev.). 

Pholidops  arenaria  Hall,  Pal.  New  York,  IV,  1867,  p.  413,  pi.  3,  fig.   10.— Hall 

and  Clarke,  Ibidem,  VIII,  Pt.  I,  1892,  pi.  41,  fig.  24. 
Loc.  Albany  County  and  Hudson,  New  York. 

Pholidops  areolata  Hall.  Schoharie  (Dev.). 

Pholidops  areolata  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  31  ;— 
Pal.  New  York,  IV,  1867,  p.  31,  pi.  3,  figs.  4,  5.— Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  I,  1892,  pi.  41,  figs.  25,  26. 

Loc.  Clarksville  and  Knox,  New  York. 

Pholidops  bellnla  Walcott.  Lower  Devonian. 

Pholidops  bellnla  Walcott,  Mon.  U.  S.  Geol  Surrey,  VIII,  1884,  p.  113,  pi.  2, 

fig.  6.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  157. 
Loc,  Eureka  district,  Nevada. 

Pholidops  calceola  Hall  and  Clarke.  Gorniferous  (Dev.). 

Pholidops  calceola  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  157, 

182,  pi.  41,  fig.  30. 
Loc.  Falls  of  Ohio; 

Pholidops  cincinnatiensis  Hall.  Lorraine  (Ord.). 

Pholidops  cincinnatiensis  Hall,  Twenty-fourth  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 
1872,  pi.  7,  fig.  10;— Pal.  Ohio,  I,  1873,  p.  130,  pi.  5,  fig.  2.— Miller,  Cincin- 
nati Quart.  Jour.  Science,  II,  1875,  p.  14; — Jour.  Cincinnati  Soc.  Nat.  Hist., 
1, 1878,  p.  107.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  157, 
pi.  41,  fig.  18. 

Loc,  Cincinnati,  etc.,  Ohio. 

Pholidops  g^eenei  Miller  and  Gurley.  Hamilton  (Dev,). 

Pholidops  grecnei  Miller  and  Gurley,  Bull.  Illinois  State  Mns.  Nat.  Hist.,  12, 

1897,  p.  48,  pi.  3,  figs.  16-21. 
Loc.  Falls  of  Ohio. 

Pholidops  hamiltonisB  Hall.  Hamilton  (Dev.). 

Pholidops  hamiltonire  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860, 
p.  92;— Pal.  New  York,  IV,  1867,  p.  32,  pi.  3,  figs.  6-9.— Hall  and  Clarke,  Pal. 
New  York,  VIII,  Pt.  I,  1892,  p.  157,  pi.  41,  figs.  31-34  (37?). 

Loc.  Darien,  Moscow,  Canandaigna  Lake,  etc.,  New  York. 

Pholidops  lamellosa  Hall=Pholidops  oblata. 

Pholidops  lepis  Hall  and  Clarke.  Comiferous  (Dev.). 

Pholidops  lepis  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pi.  I,  1892,  p.  167. 

Loc.  Not  given. 

Oba.  A  nomina  nudum. 

Pholidops  linguloides  Hall=Pholidops  oblata. 
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Pholidops  oblata  Hall.  Hamilton  (Dev.). 

Pholidops  oblata  Hall,  Pal.  New  York,  IV,  1867,  p.  414,  pi.  3,  fig.  10. 

Pholidops  ( f)  liuguloides  Hall,  Ibidem,  1867,  p.  414. 

Pholidops  lamellosa  Hall,  Ibidem,  1867,  pi.  3,  fig.  11. 

Pholidops  linguloides  and  oblata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I, 

1892,  p.  157,  pi.  41,  figs.  35, 36. 
Zo€.  Aurora  and  Canandaigua  Lake,  New  York. 

Pholidops  ovaliB  Hall.  Niagara  (Sil.). 

Pholidops  ovalis  Hall,  Trans.  Albany  Institute,  IV,  1863,  p.  209;— Pal.  New 
York,  IV,  1867,  pi.  3,  figs.  1,  2 ;— Twenty-eighth  Rep.  N.  Y.  State  Mas.  Nat. 
Hist.,  1879,  p.  149,  pi.  21,  figs.  1, 2 ;— Eleventh  Rep.  State  Geol.  Indiana,  1882, 
p.  284,  pi.  21,  figs.  1.  2.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892, 
p.  157,  pi.  41,  fig.  20. 

Loe,  Waldron,  ludiana:  Arisaig,  Nova  Scotia  (Ami). 

Obt,  This  species  and  P.  squamiformis  are  probably  identical  with  P.  implicata 
Sowerby. 

pholidops  ovata  Hall.  Lower  Helderberg  (Dev.). 

PhoUdops  ovatus  HaU,  Pal.  New  York,  III,  1859,  p.  490,  pi.  103B,  fig.  7. 
Pholidops  ovata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  157,  pi.  41, 

figs.  22,  23. 
Loe.  Albany  County,  New  York ;  f  Square  Lake,  Maine. 

Pholidops  patina  Hall  and  Clarke.  Gorniferoas  (Dev.). 

PhoUdops  patina  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  182,  pi.  41, 

figs.  27-29. 
Loe.  De  Ceuville,  Ontario. 

t  Pholidops  qnadrangolaris  Walcott.  Lower  Devonian. 

Pholidops  quadrangularis  Waloott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  114, 

pi.  2,  fig.  7. 
Loe,  Lone  Mountain,  Nevada. 
Oht.  Apparently  a  plate  of  a  crinoid. 

Pholidops  squamiformis  Hall.  Niagara  (Sil.). 

Orbioula  f  squamiformis  Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  108,  fig. 

1;— Pal.  New  York,  II,  1852,  p.  250,  pi.  53,  fig.  4. 
Craniops  squamiformis  Hall,  Twelfth  Kep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  84. 
Pholidops  squamiformis  Hall,  Pal.  New  York,  III,  1859,  p.  490,  pi.  103B,  fig.  6.— 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  156,  pi.  41,  fig.  21. 
Loe.  Lockport,  Rochester,  etc..  New  York. 
OhB,  See  Pholidops  ovalis  Hall. 

PhoUdops  snbtmncata  Hall.  Lorraine  (Ord.). 

Orbicula  f  subtruncata  HaU,  Pal.  New  York,  I,  1847,  p.  290,  pi.  79,  fig.  7. 

Pholidops  subtruncata  Hall,  Descrip.  n.  sp.  of  Crinoidea  and  other  Fossils,  1866, 
p.  14;— Twenty-fourth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1872,  p.  221,  pi.  7, 
fig.  9.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  41,  fig.  19. 

Loe.  Lorraine  and  Turin,  New  York.    In  the  Trenton  at  Ottawa,  Canada  (Ami). 

Pholidops  terminalis  Hall.  Oriskany  (Dev.,). 

Pholidops  terminaUs  Hall,  Pal.  New  York,  III,  1859,  p.  490,  pi.  103B,  fig.  8.— 

Hall  and  Clarke,  Ibidem,  VIII,  Pt.  1, 1892,  p.  157. 
Loe.  Cumberland,  Maryland. 

Pholidops  trentonensis  Hall.  Trenton  (Ord.). 

Pholidops  trentonensis  Hall,  Descrip.  n.  sp.  of  Crinoidea  and  other  Fossils,  1866, 
p.  14;— Twenty-fourth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1872,  p.  221,  pi.  7, 
fig.  8.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  X892,  p.  157,  pi.  41, 
fig.  17. 

Loo*  Middleville,  New  York. 
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Fholidops  trentonensis  minor  Winchell  and  Schucliert       Trenton  (Ord.). 

Pholidops  trentonensis  var.  minor  Winchell  and  Schuchert,  Minnesota  Geol.  Sur- 
vey, III,  1893,  p.  376,  pi.  29,  fig.  40. 
Loc.  St.  Paal  and  Cannon  Falls,  Minnesota. 

PHOLIDOSTROPHIA  Hall  aiid  Clarke.    Genotype  Strophodonta  nacrea 

Hall=Chonete8(?)  iowensis  Owen. 

Pholidostrophia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1,  1892,  p.  287;— 
Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  281. 

Pholidostrophia  iowaensis  (Owen).  Gorniferous  and  Hamilton  (Dev.). 

Chonetes  (f)  iowensis  Owen,  Geol.  Survey  Wisconsin,  Iowa,  Minnesota,  1852,  p. 

584,  pi.  3A,  fig.  7.    [See  specimens  in  U.  S.  Nat.  Mus.,  Cat.  Invert.  Foss., 

17942.] 
Chonetes  sp.  undet.  Owen,  Ibidem,  1852,  pi.  3A,  tig.  17.    [See  specimens  in  U.  S. 

Nat.  Mus.,  Cat.  Invert.  Foss.,  17916.] 
Strophomena  (Strophodonta)  nacrea  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 

1857,  p.  144. 
Strophomena  lepida  Hall,  Geol.   Iowa,  I,  1858,  p.  493,  pi.  3,  fig.  3. — BiUings, 

Canadian  Jour.  Sci.  Arts,  VI,  1861,  p.  344. 
Strophodonta  nacrea  Hall,  Pal.  New  York,  IV,  1867,  p.  104,  pi.  18,  fig.  1;— Second 

Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  46,  figs.  20-24.— Nettelroth,  Kentucky 

Fossil  SheUs,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  146. 
Stropheodonta  (Pholidostrophia)  nacrea  Hall  and  Clarke,  Pal.  New  York,  VIII, 

Pt.  I,  1892,  p.  287,  pi.  15,  figs.  20-24;  Pt.  II,  1895,  pi.  84.  tig.  11. 
Loc*  Iowa  City,  Iowa;  western  New  York;  Columbus,  Ohio;  Falls  of  Ohio;  Rock 

Island,  Illinois ;  Alpena,  Michigan ;  Ontario,  Canada. 
Obs.  Owen's  type  specimens  preserved  in  the  United  States  National  Museum 

prove  to  be  identical  with  Strophomena  lepida,  which  Hall  in  1867  said  is  a 

synonym  for  Stropheodonta  nacrea. 

Plaesiomys  Hall  and  Glarke=Dinorthi8. 

PLAT7STR0PHIA  King.    Genotype  Terebratnlites  biforata  Schlotheim. 

Platystrophia  King,  Mon.  Permian  Fossils  of  England,  Pal.  Soc,  1850,  p.  116. — 
Hall,  Geol.  Soo.  America,  1, 1889,  pp.  19, 20.— HaH  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  I,  1892,  p.  200.— Winchell  and  Schuchert,  Minnesota  Geol.  Survey, 
III,  1893,  p.  454.— Hall  and  Clarke,  Eleventh  Ann.  Rep.  N.  Y.  State  Geologist, 
1894,  p.  268. 

Oba,  It  is  doubtful  whether  aU  the  various  forms  of  Platystrophia  can  be  regarded 
as  species.  This  genus  is  nearly  always  abundantly  represented  by  one  or 
more  forms  throughout  the  American  Ordovician  and  Silurian  systems. 
When  individuals  of  the  same  region  or  of  widely  Heparated  localities  are 
compared  with  each  other  it  is  apparent  that  the  specific  characters  are 
very  inconstant.  Individuals  of  a  stratum,  however,  are  fairly  constant  in 
form,  size,  and  plications,  and  it  is  this  limited  constancy  that  has  served  in 
many  of  the  following  species. 

Platystrophia  acuminata  James.  Lorraine  (Ord.). 

Orthis  (Platystrophia)  acuminata  James,  The  Palieontologist,  1,  1878,  p.  7. 
Loc,  Cincinnati,  Ohio. 

PlatyBtrophia  acntilirata  (Gonrad).  Lorraine  (Ord.). 

Delthyris  acutilirata  Conrad,  Jour.  Acad.  Nat.  Sci.  Phil'idelphia,  VIII,  1842,  ]». 

260,  pi.  14,  fig.  15. 
Orthis  (Platystrophia)  acutilirata  Meek,  Pal.  Ohio,  I,  1873,  p.  119,  pi.  10,  tig.  5. 
Orthis  acutilirata  Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  lSr75,  p.  28, 
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Platystrophia  acutilirata  (CoDrad) — Continued. 

Orthis  biforata  var.  acutilirata  White,  Second  Ann.  Rep.  Indiana  Bareau  of 
Statistics  and  Oeol.,  1880,  p.  487,  pi.  2,  figs.  5-9;— Tenth  Rep.  State  Geol. 
Indiana,  1881,  p.  119,  pi.  2,  ligs.  5-9. 

Platystrophia  acutilirata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  223. 

Loc.  Richmond,  Indiana;  Oxford,  Ohio;  Louisiana,  Missouri  (Keyes). 

PZatystrophia  biforata  (Schlotheim).  Chazy-Niagara  (Ord.  and  Sil.). 

Terebratulites  biforatns  Schlotheim,  Petrefactenkunde,  1820,  p.  265. 

Spirifer  sheppardi  Castelnau,  Essai  Syst.  Sil.  I'Am^rique  Septentrionale,  1843, 
p.  42,  pi.  14,  fig.  15. 

Delthyris  brachynota  HaU,  Geol.  New  York ;  Rep.  Fourth  Dist.,  1843,  p.  70,  (ig.  6. 

Orthis  and  Delthyris  Owen,  Geol.  Expl.  Iowa,  Wisconsin,  Illinois,  1844,  pi.  15, 
figs.  3,  7. 

Delthyris  lynx  Hall  (partim;  non  Eichwald),  Pal.  New  York,  I,  1847,  p.  133,  pi. 
32D,  fig.  1. 

aSpirifer  biforata  var.  lynx  Hall,  Ibidem,  II,  1852,  p.  65,  pi.  22,  fig.  1. 

Orthis  biforatuH  Billings,  Canadian  Nat.  Geol.,  1, 1856,  p.  206,  figs.  6-10.— Nichol- 
son and  Hinde,  Canadian  Jour.,  XIV,  1874,  p.  158. — White,  Rep.  U.  S.  Geogr. 
Geol.  Survey  west  100th  Meridian,  IV,  1874,  p.  74,  pi.  4,  fig.  9.— Nettelroth, 
Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  35,  pi.  29, 
figs.  18-29.— Focrste,  Proc.  Boston  Soc.  Nat.  Hist.,  XXIV,  1890,  p.  312. 

Orthis  lynx  Billings,  Geol.  Canada,  18^3,  p.  167,  fig.  149.— Miller  (partim),  Cin- 
cinnati Quart.  Jour.  Sci.,  II,  1875,  p.  25. 

Platystrophia  regularis  Shaler,  Bull.  Mus.  Comp.  Zool.,  4, 1865,  p.  67. 

Orthis  (Platystrophia)  biforata  Meek,  Pal.  Ohio,  I,  1873,  p.  112.— Foerste,  Geol. 
Ohio,  VII,  1895,  p.  579,  pi.  25,  figs.  7,  8. 

Orthis  (Platystrophia)  biforata  var.  lynx  Hall,  Second  Ann.  Rep.  N.  Y.  State 
Geologist,  1883,  pi.  35,  figs.  11-14  (non  figs.  9,  10,  15  of  pi.  35  and  fig.  30,  pi. 
34=: P.  biforata  lynx). 

Orthis  biforata  var.  lynx  forma  reversata  and  daytonensis  Foerste,  Bull.  Denison 

Univ.,  I,  18a5,  pp.  81,  82,  pi.  13,  figs.  7,  8. 
Platystrophia  lynx  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  202, 
223,  pi.  5B,  fig.  10.— Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  64,  pi.  39,  fig.  5. 
Platystrophia  biforata  Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III, 
1893,  p.  455,  pi.  33,  figs.  51-54.— Whiteaves,  Pal.  Foss.,  Ill,  Pt.  Ill,  1897, 
p.  177. 

Loc.  Throughout  the  horizons  mentioned  above  in  North  America;  also  in 
England,  Scotland,  Ireland,  Gotland,  Scandinavia,  Oeland,  and  Russia. 

^^tyBtrophia  craua  James.  Lorraine  (Ord.). 

Orthis  (Platystrophia)  dentataff  Meek  (non  Pander),  Pal.  Ohio,  I,  1873,  p.  117, 
pi.  10,  fig.  3. 

Orthis  (Platystrophia)  crassa  James,  Cincinnati  Quart.  Jour.  Sci.,  I,  1874,  p.  20. 

Orthis  dentata  Miller,  Ibidem,  II,  1875,  p.  27. 

Orthis  centrosa  Miller,  North  American  Geol.  Pal.,  1889,  p.  356. 

Platystrophia  crassa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  223. 

Platystrophia  biforata  var.  crassa  Winchell  and  Schuchert,  Geol.  Survey  Min- 
nesota, III,  1893,  p.  458,  pi.  33,  figs.  55,  56.— Whiteaves,  Pal.  Fobs.,  Ill,  Pt. 
Ill,  1897,  p.  178. 

Loc.  Cincinnati,  Ohio;  Spring  Valley,  Minnesota;  Lake  Winnipeg,  Manitoba. 

^latystiopkia  latiootta  Meek.  Lorraine  (Ord.). 

Orthis  (Platystrophia)  laticosta  (James)  Meek,  Pal.  Ohio,  I,  1873,  p.  116,  pi.  10, 

fig.  4. 
Orthis  (Platystrophia)  cypha  James,  Cincinnati  Quart.  Jour.  Sci.,  I,  1874,  p.  20. 
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Platystrophia  laticosta  Meek — GontiDaed. 

Orthis  laticosta  Miller,  Cincinnati  Quart.  Jonr.  Sci.,  II,  1875,  p.  27. 
Platystrophia  biforata  var.  laticosta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt. 

I,  1892,  p.  223,  pi.  5B,  figs.  5-9 
Loc,  Cincinnati,  etc.,  Ohio. 

Platystrophia  lynx  (Eichwald).  Lorraine  (Ord.). 

Terebratula  lynx  Kichwald,  Skizze  von  Podolis,  1830,  p.  202. 

Delthyris  lynx  (partim)  Hall,  Pal.  New  York,  I.  1847,  p.  133,  pi.  32D,  fig.  1.— 

Rogers,  Geol.  PennByivania,  II,  Pt.  II,  1858,  p.  820,  fig.  616. 
Orthis  (Platystrophia)  biforata  var.  lynx  Meek,  Pal.  Ohio,  1, 1873,  p.  114,  pi.  10, 

fig.  1.— Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  35,  figs.  9,  10,  15. 
Orthis  lynx  (partim)  Miller,  Cincinnati  Quart.  Jonr.  Sci.,  II,  1875,  p.  25. 
Orthis  biforata  Nicholson,  Pal.  Province  Ontario,  1875,  p.  16,  fig.  5. 
Orthis  (Platystrophia)  lynx  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi. 

34,  fig.  30. 
Platystrophia  biforata  var.  lynx  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I, 

1892,  pp.  202,  223,  pi.  5B,  figs.  1-4. 
Loc,  Cincinnati,  Ohio,  and  elsewhere  in  the  Ohio  Valley. 

Platystrophia  regularis  Shaler= Platystrophia  biforata. 
PLEGTAMBOHITES  Pander.  Genotype  P.  planissima  Pander. 

Plectanibonites  Pander,  Beitrage  znr  Geognosie  des  Rubs.  Reiches,  1830,  p.  90,  pi. 
3,  figs.  8,  16;  pi.  28,  fig.  19.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I, 

1892,  pp.  236,  295.— Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III, 

1893,  p.  413.— Hall  and  Clarke,  Eleventh  Ann.  Rep.  N.  Y.  State  Geologist, 

1894,  p.  290. 

Plectambonites  area  Shaler=Plectambonites  transversalis. 
Plectambonites  gibbosus  Winchell  and  Schuchert.  Trenton  (Ord.). 

Plectambonites  gibbosa  W.  and  S.,  American  Geol.,  IX,  1892,  p.  288; — Minnesota 

Geol.  Survey,  III,  1893,  p.  416,  pi.  32,  figs.  13-17. 
Loc.  Mantorville,  Old  Concord,  and  near  Cannon  Falls,  Minnesota. 

Plectambonites  glaber  Shaler.  Anticosti  (SiL). 

Plectambonites  glaber  Shaler,  Bull.  Mns.  Comp.  Zool.,  4,  1865,  p.  64. 
Leptcena  glabra  Foerste,  Proc.  Boston  Soc.  Nat.  Hist.,  XXIV,  1890,  p.  294. 
Loc,  Anticosti. 

Plectambonites  plicatellus  (Ulrich).  Utica  (Ord.). 

Leptoina  plicatella  Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  I,  1879,  p.  15,  pi.  7, 

fig.  12. 
Plectambonites  plicatella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi. 

15A,  figs.  34,  35. 
Loc.  Cincinnati,  Ohio;  Covington,  Kentucky. 

Plectambonites  productus  Hall  and  Clarke.  Niagara  (SiL). 

Plectambonites  producta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  p. 

360,  pi.  84,  figs.  23-25. 
Loc,  Yellow  Springs,  Ohio. 

Plectambonites  sericeus  (Sowerby).  Trenton  to  Clinton  (Ord.-Sil.). 

Leptsena  sericea  J.  de  C.  Sowerby,  Mnrchison's  Silurian  System,  1839,  pi.  19,  figs. 
1,  2.— Hall,  Pal.  New  York,  1, 1847,  pp.  110, 287,  pi.  31B,  fig.  2;  pi.  79,  fig.  3;— 
Ibidem,  II,  1852,  p.  59,  pi.  21,  fig.  1.— Billings,  Canadian  Nat.  Geol.,  I,  1856, 
p.  41,  fig.  2.--Roger8,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  818,  fig.  599.— Bill- 
ings, Geol.  Canada,  1863,  p.  163,  fig.  139.— Meek,  Pal.  Ohio,  1, 1873,  p.  70,  pi.  5, 
fig.  3.— Miller,  Cincinnati  Quart.  Jonr.  Sci.,  II,  1875,  p.  57. — Kayser,  Pal»- 
ontographica,  Suppl.,  Ill,  1876,  p.  21,  pi.  3,  fig.  19.— Hall,  Second  Ann.  Rep. 
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Tlaetambonites  sericeiu  (Sowerby) — Continued. 

N.  Y.  State  Geol.,  1883,  pi.  46,  figs.  25-29.— Foerste,  Proc.  Boston  Soc.  Nat. 

Hist.,  XXIV,  1890,  p.  293.— Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  75,  pi. 

39,  fig.  9. 
Lept»nasericeaf  White,  Wheeler's  £xpl.  Survey  west  of  the  100th  Merid.,  lY, 

1875,  p.  70,  pi.  4,  fig.  7. 
Strophomena  sericea  Conrad,  Third  Ann.  Rep.  Geol.  Survey  N.  Y.,  1840,  p.  201. — 

Emmons,  Geol.  N.  Y. ;  Rep.  Second  Dist.,  1842,  p.  394. 
Strophomena  semiovalis  Vanuxem,  Geol.  N.  Y. ;  Rep.  Third  Dist.,  1842,  p.  47. 
LeptsBua  aspera  James,  Cincinnati  Quart.  Jour.  Sci.,  1, 1874,  p.  151. 
Plectambonites  sericea.  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pi.  15, 

figs.  25-29. — Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p. 

414,  pi.  32,  figs.  10-12.— Whiteaves,  Pal.  Fo«s.,  Ill,  Pt.  Ill,  1897,  p.  174. 
Leptiena  minnesotensis  Sardeson,  Minnesota  Acad.  Nat.  Sci.,  Ill,  1892,  p.  329,  pi. 

4,  figs.  24,  25. 
LeptaBua  precosis  Sardeson,  Ibidem,  1892,  p.  329,  pi.  4,  figs.  26-28. 
Leptffina  recedens  Sardeson,  Ibidem,  1892,  p.  330,  pi.  4,  figs.  29-32. 
Leptffina  saxea  Sardeson,  Ibidem,  1892,  p.  330,  pi.  4,  figs.  33-35. 
Loo,  England;  New  York;   Ohio;  Indiana;   Kentucky;   Missouri;  Wisconsin; 

Minnesota;  Manitoba;  Talacastra,  Argentine  Republic. 

IPlectambonitcs  tenera  Shaler= Plectambonites  trausversalis. 
Xlectambonites  tranBYenalis  (Wahlenberg).  Clintou-Niagara  (Sil.). 

.  Anomites  trausversalis  Wahlenberg,  Act.  Soc.  Upsaliensis,  III,  1821,  p.  64. 

Strophomena  elegantula  Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  72,  fig.  1. 

Strophomena  trausversalis  Hall,  Ibidem,  1843,  p.  105,  fig.  4. 

Leptsena  trausversalis  Hall,  Pal.  New  York,  II,  1852,  p.  256,  pi.  53,  fig.  5.— Bill- 
ings, Canadian  Nat.  Geol.,  I,  1856,  p.  138,  pi.  2,  figs.  14,  15. — Hall,  Second 
Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  46,  figs.  34-36. 

Plectambonites  area  and  tenera  Shaler,  Bull.  Mus.  Comp.  ZooL,  4,  1865,  p.  64. 

Leptiena  trausversalis  var.  elegantula  Foerste,  Proc.  Boston  Soc.  Nat.  Hist., 
XXIV,  1890,  p.  294,  pi.  6,  fig.  6. 

Plectambonites  trausversalis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 
p.  298,  pi.  15,  figs.  34-36.— Foerste,  Geol.  Ohio,  VII,  1895,  p.  566,  pi.  25,  fig.  5; 
pi.  30,  fig.  13;  pi.  31,  fig.  6. 

Loc,  Europe;  New  York;  Osgood,  Indiana;  Wisconsin;  Dundas  and  Hamilton, 
Ontario ;  Anticosti ;  Lake  Temiscouata,  New  Brunswick. 

^ectamlK>iiitQ8  traQBTersalifl  alabamaensis  (Foerste).  Clinton  (Sil.). 

Leptfpua  trausversalis  var.  alabamensis  Foerste,  Proc.  Boston  Soc.  Nat.  Hist., 

XXIV,  1890,  p.  296,  pi.  5,  tig.  9. 
Loe.  Collinsville,  Alabama. 

Plectambonites  transvenalis  prolongatus  (Foerste).  Clinton  (Sil.). 

Leptsena  prolongata  Foerste,  Bull.  Deuison  Univ.,  I,  1885,  p.  79,  pi.  13,  fig.  5. 
Leptwna  trausversalis  var.  prolougata  Foerste,  Proc.  Boston  Soc.  Nat.  Hist., 

XXIV,  1890,  p.  297,  pi.  5,  tig.  13. 
Loc,  Dayton,  Ohio;  Wild  wood  Station,  Georgia. 

PLSCTOETHIS  Hall  and  Clarke.  Genotype  Orthis  plicatella  Hall. 

Orthis  (group  of  O.  plicatella)  Hall,  Bull.  Geol.  Soc.  America,  1, 1889,  p.  20. 

Plectorthis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  194,  221.— 
Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  18^)3,  p.  435. —Hall 
and  Clarke,  Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  266. 

nectorthis  sBquivalvis  (Hall).  Lorraine  (Ord.). 

Orthis  ffiquivalvis  HaU  (non  Davidson,  1847),  Pal.  New  York,  1, 1847,  p.  120,  pi. 
32,  fig.  6. 
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Plectorthifl  sequiYalviB  (HaJl) — Gontinued. 

Plectorthis  ©qaivalvis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  194, 

221. 
Loc,  Cinoinnati,  Ohio;  Wisconsin  (Whitfield). 

Plectorthifl  (?)  anrelia  (Billings).  Oriskany  (Dev.). 

Orthis  anrelia  Billings,  Pal.  Fossils,  II,  1874,  p.  34,  pi.  3,  tig.  3. 

Plectorthis  f  anrelia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  221. 

Loc.  Indian  Cove,  Gasp^. 

Plectorthifl  dichotoma  Hall.  Lorraine  (Ord.). 

Orthis  dichotoma  Hall,  Pal.  New  York,  I,  1847,  p.  125,  pi.  32,  fig.  13.— Miller, 

American  Pal.  Fossils,  1877,  p.  117. 
Orthis  fissicosta  Meek  (non  Hall),  Pal.  Ohio,  I,  1873,  p.  106,  pi.  8,  fig.  6.— Miller, 

Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  30. 
Orthis  neglecta  James,  The  Palaeontologist,  4, 1879,  p.  26. 
Plectorthis  dichotoma  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  221, 

pi.  5,  fig.  21. 
Loe.  Cincinnati,  Ohio. 

Plectorthis  ella  Hall.  Lorraine  (Ord.). 

Orthis  ella  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1861,  p.  121. 

Orthis  f  ella  Hall,  Fifteenth  Rep.  Ibidem,  1862,  pi.  2,  figs.  &-8 ;— Twenty-fourth 
Rep.  Ibidem,  1872,  pi.  7,  fig.  21.— Meek,  Pal.  Ohio,  I.  1873,  p.  105,  pi.  8,  fig. 
9.— Hall  and  Whitfield,  Ibidem,  II,  1875,  p.  76.  pi.  1,  fig.  20.— Miller,  Cin- 
cinnati Quart.  Jour.  Sci.,  II,  1875,  p.  32, 

Plectorthis  f  ella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  221,  pi.  5, 
figs.  22,  23. 

Loc.  Cincinnati,  Ohio. 

Plectorthis  fissicosta  Hall.  ^       Lorraine  (Ord.). 

Orthis  fissicosta  Hall,  Pal.  New  York,  I,  1847,  p.  121,  pi.  32,  tig.  7. 

Plectorthis  fissicosta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 

194,  221. 
Loc.  Cincinnati,  Ohio. 

Plectorthis  jamesi  Hall.  Lorraine  (Ord.). 

Orthis  jamesi  Hall,  Fourteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1861,  p.  89.— 
Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  33.— Hall  and  Whitfield, 
Pal.  Ohio,  II,  1875,  p.  77,  pi.  1,  figs.  21,  22. 

Plectorthis  jamesi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  194, 221. 

Loc.  Cincinnati,  Ohio. 

Plectorthis  kankakiensis  (McChesney).  Lorraine  (Ord.). 

Orthis  kankakensis  McChesney,  New  Pal.  Fossils,  1861,  p.  77; — ^Trans.  Chicago 

Acad.  Sci.,  1, 1868,  p.  29,  pi.  9,  fig.  3. 
Plectorthis  kankakensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  221, 

pi.  5,  figs.  24,  25. 
Loc.  Wilmington,  Illinois;  Wisconsin  (Whitfield). 

Plectorthis  plicatella  Hall.  Trenton-Lorraine  (Ord.). 

Orthis  plicatella  Hall,  Pal.  New  York,  I,  1847,  p.  122,  pi.  32,  fig.  9.— Meek,  Pal. 
Ohio,  I,  1873,  p.  108,  pi.  8,  fig.  7.— Miller,  Cincinnati  Quart.  Jour.  Sci.,  II, 
1875,  p.  30. 

fOrthis  plicatella  Billings,  Gcol.  Canada,  1863,  p.  165,  tig.  145. 

Plectorthis  plicatella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  221, 
pi.  5,  figs.  18-20. 

Orthis  (Plectorthis)  plicatella  Winchell  and  Schuchert,  Minnesota  Geol.  Sur- 
vey, III,  1893,  p.  436,  pi.  33,  figs.  5-7. 

Loc.  Cincinnati,  Ohio;  Middleville  and  Watertown,  New  York;  Burgin,  Ken- 
tucky; Cannon  Falls,  Kenyon,  etc.,  Minnesota;  Wisconsin. 
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Fleetorthis  sectiBtriata  (E.  O.  TJlrich).  Lorraine  (Ord.). 

Orthts(f)  sectoBtriata  Ulrichi  Jour. Cinomnati  Soc.  Nat.  Hist.,  11^  1879,  p.  15, pi. 

7,  fig.  11. 
Plectorthisf  sectostriata  Hall  and  Clarke,  Pol.  New  York,  VIU,  Pt.  1, 1892,  p.  221. 
Loc,  CiDcinnati,  Ohio. 

Flectorthifl  triplicatella  (Meek).  Lorraine  (Ord.). 

Orthis  triplicatella  Meek,  American  Jour.  Sci.,  IV^  1872,  p.  281 ; — Pal.  Ohio,  I, 
1873,  p.  109,  pi.  8,  fig.  8.— Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p  31. 

Pleotorthis  triplicatella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 
194, 221. 

JjOC.  Cincinnati,  Ohio. 

PlecstorthiB  whitfieldi  (N.  H.  Winchell).  Lorraine  (Ord.). 

Orthis  whitHeldi  N.  H.  Winchell,  Ninth  Ann.  Rep.  Geol.  and  Nat.  Hist.,  Survey 
of  Minnesota,  1881,  p.  115. 

Orthis  pectinella  Whitfield  (partim,  iion  Kmmons  non  Hall),  Geol.  Wisconsin, 
IV,  1882,  p.  259,  pi.  12,  fig.  8. 

I>lectorthi8  whitfieldi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  221, 
pi.  5,  fig.  26. 

Orthis  (Plectorthis)  whitfieldi  Winchell  and  Scliuchert,  Minnesota  Geol.  Sur- 
vey, III,  1893,  p.  437,  pi.  33,  figs.  8-13. 

JjQc.  Spring  Valley  and  Granger,  Minnesota;  Delatiold,  Wisconsin;  Lattners. 
Iowa;  Savanna,  Illinois. 

PI^«fiTHO£HTHCHA  Hall  and  G.    Genotype  Rhynchonella  speciosa  Hall, 

Plethorhyncha  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  191;- 
Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  827. 

Od«.  Proposed  as  a  subgenus  of  Caniarotwchia.  It,  however,  does  not  seem 
to  be  worthy  even  of  that  rank.  The  species  referred  to  Plethorhyncha  are 
Camaroto^chia  barrandei  Hall,  C.  pleiopleura  (Conrad),  and  C.  speciosa  Hall. 

^^ieatnla  striatocostata  Cox=]Vleekella  striaticostata. . 
l^OXYTCBCHIA  Hall  and  Clarke.   Genotype  Hemipronites  apicalis  Whitf. 

PolytoBchia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  239,  figs.  11, 12;-^ 
Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  275. 

^^lytcBchia  apicalis  (Whitfield).  Calciferons  (Ord.), 

Hemipronites  apicalis  Whitfield,  Bull.  American  Mus.  Nat.  Hist.,  II,  1886,  p.  300, 

pi.  24,  figs.  1-5. 
PolytcBchia  apicalis  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  239,  fig. 

11,  12,  pi.  7A,Jig8.  26-30. 
Lwi,  Fort  Cassin,  Vermont. 

-^ORAKBOHITES  Pander.    Genotype  Porambonites  intermedia  Pander. 

Porambonites  Pander,  Beitrage  zur  Geognosie  des  Ruks.  Keiches,  1830,  p.  95,  pi.  3, 

fig.  9.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  p.  225. 
Ob%,  Not  represented  in  America. 

Porambonites  obscurns  Hall  and  Whitfield =Para8tropbia  obscurus. 
Porambonites  ottawaensis  Billings=Ehynchotrcma  ottawaensis. 

^ROBOSCIDELLA  (Ehlert.    Genotype  Productus  proboscideus  de  Vern. 

Proboscidella  (Ehlert,  Fischer's  Manuel  de  Conchy liologie,  1887,  p.  1277.— HaU 
and  Clarke,  Pal!  New  York,  VIII,  Pt.  I,  1892,  p.  333. 

^roboioidella  (t)  claya  (Norwood  and  Pratten).       Upper  Carboniferous. 

Prodnctus  clavus  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  III, 

1854,  p.  10,  pi.  1,  fig.  4. 
ProboscideUa  clava  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1,  l«9a,^."3av, 
Xoc.  GraysviUe,  Illinois. 
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PBODUCTELLA  Hall.       Genotype  Productas  sabacoleatas  Mnrcliison 

ProducteUa  HaU,  Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hint.,  1867,  p.  245;— Pal 
New  York,  IV,  1867,  p.  153.— Nettelroth,  Kentucky  Fomil  Shells,  Mem.  Ken 
tucky  Geol,  Survey,  1889,  p.  69.— Hall  and  Clarke,  Pal.  New  York,  Vin 
Pt.  I,  1892,  p.  328 ;— Eleventh  Ann.  Rep.  N.  Y.  Stete  Geologist,  1894,  p.  296. 

Productella  arctirostrata  Hall.  Ghemang  (Dev.) 

Productns  arctirostrata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  177 
Productella  arctirostrata  Pal.  New  York,  IV,  1867,  p.  182,  pi.  26,  figs.  16-23;- 

Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  48,  fig.  36.— Hall  and  Clarke 

Pal.  New  York,  VIII,  Pt,  I,  1892,  pi.  17,  fig.  36. 
Loo,  Jasper  and  Cadiz,  New  York. 

Productella  areuata  Hall.  Kinderhook  (L.  Garb.) 

Productus  arcuatus  Hall,  Geol.  Survey  of  Iowa,  I,  Pt.  II,  1858,  p.  518,  pi.  7,  fig 
4.— Herrick,  Bull.  Denison  Univ.,  Ill,  1888,  p.  31,  pi.  3,  fig.  18.— Keyes,  Geo! 
Survey  Missouri,  V,  1895,  p.  40. 

Productella  areuata  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  48,  figa 
31,  32. 

Loc.  Burlington,  Iowa;  Granville,  Newark,  etc.,  Ohio;  Hannibal,  MiMonri. 

Oh8.  See  P.  cooperensis. 

Productella  bialveata  Hall.  Ghemang  (Dev.) 

Productella  bialveata  Hall,  Pal.  New  York,  IV,  1867,  p.  183,  pi.  26,  figs.  24-28. 
Loc.  Meadville,  Pennsylvania. 

Productella  boydi  Hall.  Ghemung  (Dev.) 

Productus  boydi  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  17S 

figs.  1-3. 
Productella  boydi  Hall,  Pal.  New  York,  IV,  1867,  p.  169,  pi.  24,  figs.  10-16;- 

Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  48,  fig.  24.— Hall  and  Clarke 

Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  17,  fig.  24. 
Loc.  Phillipsburg,  Elmira,  etc..  New  York. 

Productella  concentrica  (Hall).  Kinderhook  (L.  Garb.) 

Productus  concentricus  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857 
p.  180;— Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  517,  pi.  7,  fig.  3.— A.  Winchell 
Proc.  Acad.  Nat.  Sci.  Philadelphia,  1862,  p.  411;— Ibidem.  1865,  p.  114;- 
Proo.  American  Philosophical  Soc.,  XII,  1870,  p.  249. — Herrick,  Bull.  Deni 
son  Univ.,  Ill,  1888,  p.  33,  pi.  6,  fig.  16. 

Loc.  Burlington,  Iowa;  Port  aux  Barques,  Michigan;  Rockford,  Indiana;  Scio 
toville,  etc.,  Ohio. 

Oba.  Compare  with  Productella  shumardana. 

Productella  costatnla  Hall.  Ghemang  (Dev.] 

Productella  costatula  Hall,  Pal.  New  York,  IV,  1867,  p.  180,  pi.  26,  figs.  9,  15;- 
Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  48,  figs.  18-20,  35.— Hall  an< 
Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  17,  figs.  18-20,  35. 

Loc.  Randolph  Couewango,  New  Albion,  etc..  New  York. 

Productella  costatula  strigata  Hall.  Ghemang  (Dev.) 

Productella  costatula  var.  strigata  Hall,  Pal.  New  York,  IV,  1867,  p.  181. 
Loc.  Near  Cadiz,  New  York. 

Productella  dumosa  Hall.  .      HamUton  (Dev.) 

Productus  dnmosus  Hall,  Fourteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1861,  p.  99 
Productella  dumosa  Hall,  Pal.  New  York,  IV,  1867,  p.  162,  pi.  23,  figs.  38-^;- 

Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  48,  fig.  21.— HaU  and  Clarke 

Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  17,  fig.  21. 
Loc.  Delphi,  Bellona,  Moscow,  Hamilton,  etc.,  New  York. 
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Frodiictella(?)  eiienns  Nicholson.  CorDiferons  (Dev.). 

Prodactella  eriensis  Nicholson^  Geol.  Magazine  London,  n.  ser.,  I,  1874,  p.  118; — 

Pal.  Prov.  Ontario,  1874,  p.  77,  fig.  26. 
Loe.  Port  Colbome  and  Hagersville,  Ontario. 
Oh9»  See  Anoplia  nncleata  Hall. 

Prodnctella  exanthemata  Hall.  Coruiferous  and  Hamilton  (Dev.). 

Prodnctus  exanthematas  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  HiBt.,  1857, 

p.  174. 
Prodactella  exanthemata  Hall,  Pal.  New  York,  IV,  1867,  p.  163,  pi.  23,  figs.  45, 

46;— Second  Ann.  Rep.  N.  Y.  State  Oeol.,  1883,  pi.  48,  fig.  17.— Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  17,  fig.  17. 
Prodnctus  exanthematns  f  f  Meek  and  Worthen,  Geol.  Survey  Illinois,  III,  1868, 

p.  412,  pi.  10,  fig.  3. 
Xoc,  Tinkers  Falls  and  Seneca  Lake,  New  York;  Jackson  and  Union  counties, 

Illinois. 

Prodnctella  hallana  Walcott.  Upper  Devonian. 

Prodnctus  dissimilis  Hall  (non  de  Koninck,  1846),  Geol.  Survey  Iowa,  I,  Pt.  II, 

1858,  p.  497,  pi.  3,  fig.  7.— Meek,  Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  91, 

pi.  13,  fig.  3. 
Prodnctns  f  Meek,  Ibidem,  1868,  p.  91,  pi.  13,  fig.  4. 
Prodnctus  (Produotella)  hallanns  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884, 

p.  130,  pi.  13,  fig.  17. 
Prodnctus  hallanus  Tschemysohew,  M^moires  du  Comity  G^ologique  de  St. 

P^tersbourg,  III,  1887,  p.  114,  pi.  14,  fig.  27.— von  Toll,  Wissensch.  Resultate 

d.  Neusibirischen  Exped.,  1885  u.  1886, 1889,  p.  25,  pi.  2,  fig.  19. 
Prodnctus  hallianus  Williams,  Bull.  Geol.  Soc.  America,  I,  1890,  pi.  12,  figs.  8,  9. 
Prodnctella  dissimilis  Whiteaves,  Cont.  Canadian  Pal.,  I,  1891,  p.  216. 
Prodactella  hallana  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  17A, 

figs.  11, 12. 
Loe,  Roekford,  Iowa;  High  Point,  New  York;  Eureka  district,  Nevada;  Atha- 

baaoa  River,  Canada;  Urals  of  Russia. 

^todnctella  hirsnta  Hall.  Chemnng  (Dev.). 

Strophomena  membranacea  Vanoxem  (non  Productus  membranaceus  von  Buch), 

Geol.  N.  Y. ;  Rep.  Third  Dist.,  1842,  p.  179,  figs.  4, 5. 
Prodnctus  hirsutus  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  175, 

figs.  1-3. 
Prodnctella  hlrsata  Hall,  Pal.  New  York,  IV,  1867,  p.  166,  pi.  24,  figs.  17-29;— 

Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  48,  figs.  28,  39.— Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  17,  figs.  28, 39, 45. 
Loe,  Phillipeburg  and  Rockville,  New  York ;  Covington,  Pennsylvania. 

^rednctdla  hinnta  rectlBpina  Hall.  Chemung  (Dev.). 

Productella  hirsuta  var.  rectispina  Hall,  Pal.  New  York,  IV.  1867,  p.  168,  pi.  24, 
figs.  30-^;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  48,  fig.  37.— HaU 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  17,  fig.  37. 

Loe.  Meadville,  Pennsylvania. 

^Prodnctella  hinntifbrmis  (Walcott).  Upper  Devonian. 

Productus  hirsutiforme  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  133,  pi. 

2,  fig.  10. 
Loe,  Eureka  and  White  Pine  districts,  Nevada. 

Prodnctella  hystricnla  HaU=:Strophalosia  hystricnla. 

Prodnctella  laehrymoHt  (Oonrad).  Chemnng  (Dev.). 

4Strophomena  lachrymoea  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  V1II> 
1842,  p.  256,  pi.  14,  fig.  9. 
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Prodnetella  laohrymosa  (Conrad) — Continued.* 

ProclnctUB  lachrymosuB  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  177. 
Productella  laohrymosa  Hall,  Pal.  New  York,  IV,  1867,  p.  172,  pi.  25,  figs.  23>28. 
Loc.  Factoryville,  Bath,  Ellington,  etc..  New  York. 

Productella  laohrymosa  lima  (Conrad).  Chemung  (Dev.). 

Strophomena  lima  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  YlII,  1842,  p.  256. 
Productella  lachrymosa  var.  lima  Hall,  Pal.  New  Y'ork,  IV,  1867,  p.  174,  pi.  25, 

figs.  29-32;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  48,  figs.  22,  23. — 

WhiteaveB,  Cont.  Canadian  Pal.,  1, 1891,  p.  217.— Hall  and  Clarke,  Pal.  New 

York,  VIII,  Pt.  I,  1892,  pi.  17,  figs.  22,  23. 
Productus  ^Productella)  lachrymosus  Tar.  limns  Walcott,  Mon.  U.  S.  Greol.  Snr* 

vey,  VIII,  1884,  p.  132,  pi.  13,  fig.  18. 
Loo.  Randolph,  Ellington,  etc., New  York;  Eureka  district,  Nevada^  Mackenzie 

River,  Canada. 

Productella  lachrymosa  stigmata  Hall.    Chem.  and  Wav.  (Dev.  and  L.  Car.). 

Productella  lachrymosa  var.  stigmata  Hall,  Pal.  New  York,  IV,  1867,  p.  174,  pL 

25,  figs.  33-41. 
f  Productus  f  Meek,  Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  91,  pi.  13,  fig.  5. 
Productus  (Productella)  lachrymosus  var.  stigmatuH  Walcott,  Mon.  U.  S.  Geol. 

Survey,  VIII,  1884,  p.  132.— Herrick,  Bull.  Denison  Univ.,  Ill,  1888,  p.  34,  pl^ 

3,  fig.  28. 
Loc.  Glean,   Conewango,   and  Randolph,  New  York;  Licking  County,   Ohio^ 

Eureka  district,  Nevada ;  Northwest  Territory,  Canada. 

Productella  msecuruensis  Eathbun.  Middle  Devonian^ 

Productella  m.'pcuruensis  Rathbun,  Proc.  Boston  Soc.  Nat.  Hist.,  XX,  1879,  p.  17. 
Loc.  Province  of  Para,  Brazil. 

Productella  marquessi  Rowley.  Hamilton  (Dev.). 

Productella  marquessi  Rowley,  American  Geologist,  XIII,  1894,  p.  153,  figs.  7,  8. 
Xoc.  Callaway  County,  Missouri. 

Productella  minneapolis  Sardeson=Trematis  huronensis. 

Productella  murchisoniana  (de  Koninck).  Hamilton  (Dev.). 

Productus  murchisonianus  de  Koninck,  M<^m.  de  la  Soc.  Royale  des  Sciences  de 
Lidge,  IV,  1846,  p.  245,  pi.  16,  fig.  3. — Norwood  and  Pratten,  Jour.  Acad.  Nat. 
Sci.  Philadelphia,  III,  1854,  p.  21. 

Loc.  Devils  Back  Bone,  Illinois. 

Productella  navicella  Hall.  Comiferous  and  Hamilton  (Dev.). 

Productus  navicellus  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  172. 
Productella  navicella  Hall,  Pal.  New  York,  IV,  1867,  p.  156,  pi.  23,  figs,  1,  3, 

9-11;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  48,  figs.  8,  9.— Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  17,  figs.  8,  9;— Ibidem,  VIII, 

Pt.  II,  1895,  pi.  84,  fig.  19. 
Productus  (Productella)  navicellus  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884, 

p.  131,  pi.  13,  fig.  9. 
Loc.  Schoharie  County,   Moscow,  and  Pavilion,    New   York;  Eureka  district, 

Nevada. 

Productella  onusta  Hall.  Chemung  (Dev.). 

Productella  onusta  Hall,  Pal.  New  York,  IV,  1867,  p.  184,  pi.  26,  figs.  29-42;— 
Second  Ann.  Rt^p.  N.  Y.  State  (Jeologist,  1883,  pi.  48,  figs.  40-46.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  17,  figs.  40-43,46. 

Loc.  Conewango,  Napoli,  and  New  Albion,  New  York. 
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Piodnctella  papnlata  Hall.  Hamilton  (Dev.). 

Prodnctos  papuIatuB  Hall,  Pal.  New  York,  IV,  1867,  p.  165,  pi.  23,  iigs.  47, 48. 
Productella  papulata  Hall,  Ibidem,  1867,  corrigenda. 
Loc,  Bellona,  Yates  County,  New  York. 

PiDdnctella  piodnctoides  (MurchiBon).  Hamilton  (Dev.). 

Orthis  productoides  MnrohisoD,  Ball.  Soc.  Gdol.  de  France,  XI,  1840,  p.  254,  pi. 

2,  fig.  7. 
Strophalosia  prodactoides  Wliiteaves,  Cont.  Canadian  Pal.,  I,  1889,  p.  112,  pi. 

15,  fig.  2;— Ibidem,  I,  1891,  p.  216. 
Prodactella  productoides  Hall  and  Clarke,  Pal.  New  York,  VIII.  Pt.  I,  1892, 

p.  317. 
Prodactella  prodnctoides  var.  membranacea  Whiteaves,  Cont.  ('siiia4lian  Pal.,  I, 

1892,  p.  282. 
Loc,  Enrope;  Athabasca  Hiver,  Lake  Manitoba,  and  Tbedford,  Canada. 

Prodnctella  pyxidata  Hall.  Kinderhook  (L.  Garb.). 

Productas  pyxidatas  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  498,  pi.  3,  fig. 

8.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII.  1884,  p.  130. 
Prodnctella  pyxidata  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  48,  fig. 

34.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  17,  fig.  34;  pi.  17A, 

fig.  14.-— Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  52. 
Loc.  Hamburg,  Illinois;  Louisiana,  Missouri. 
06s.  Compare  with  Productella  shumardana. 

Productella  raiispina  Hall.  Chemung  (Dev.). 

Prodnctus  rarispinas  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  178. 
Productella  rarispina  Hall  Pal.  New  York,  IV,  1867.  p.  170,  pi.  24,  figs.  1-9;— 

Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  48,  fig.  33.— Hall  and  Clarke, 

Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  17,  fig.  33. 
Loc.  Phillipsburg,  New  York. 

Productella  semigloboia  Nettelroth.  Goniiferous  (Dev.). 

Productella  scmiglobosa  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 

Geol.  Survey,  1889,  p.  70,  pi.  26,  fig.  7. 
Loc.  Falls  of  Ohio. 

Ptt>dnctella  shumardana  Hall.  Kiuderhook  (L.  Garb.). 

Prodnctus  shumardianus  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  499,  pi.  3, 
fig.  9;  pi.  7,  fig.  2. 

Productella  shuniardiaua  llall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  48, 
fig.  7.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  17,  fig.  7. 

ProductuB  (Productella)  shumardianus  Herrick,  Bull.  Denison  Univ.,  Ill,  1888, 
p.  32,  pi.  6,  fig.  16;  pi.  7,  fig.  18. 

Loc.  Clarksville,  Missouri;  Burlington,  Iowa;  Licking  County,  Ohio. 

Oht.  The  identifications  of  this  syiecies  from  Devonian  horizons  are  here  referred 
to  P.  spinulicosta.  P.  shnmardana  is  probably  synonymous  with  P.  pyxi- 
data Hall. 

^^nctella  speciosa  Hall.    Portage,  Chem.,  and  Kiiiderb.  (Dev.-L.  Garb.). 

Productas  speciosus  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  176. 
Products  speciosa  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1863,  p.  4. 
Productella  speciosa  Hall,  Pal.  New  York,  IV,  1867,  p.  175,  pi.  25,  figs.  1-11;— 

Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  48,  figs.  25,  26.— Hall  and 
"     Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  17,  figs.  25,  26.— Kindle,  BuU. 

American  Pal.,  6,  1896,  p.  35. 
Prodnctus  (Productella)  specioHus  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884, 

p.  133,  pi.  13,  tig.  8. 
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Productella  spedosa  Hall — ^Oontinned. 

ProductoB  (Productella)  speciosnsf  Herrick,  Bull.  Denison  UniT.,  Ill,  188S,  p.  34. 
Loc,  Leon,  New  Albion,  and  Ithaca,  New  York;  Licking  County,  Ohio;  Barling — 
ton,  Iowa;  Eureka  district,  Nevada. 

Productella  spinnlicosta  Hall.  Gorniferoas  to  Hamilton  (Dev.) — 

Prodnotus  subacnleatus  Norwood  and  Pratten  (non  Murchison),  Joor.  Acad.  Nat.— 
Sci.  PhUadelphia,  III,  1854,  p.  21.— Meek,  King's  U.  S.  Geol.  Expl.  40th  Parl.,^ 
IV,  1877,  p.  36,  pi.  3,  fig.  7. 

ProdactuB  subaculeatusf  Meek,  Simpson's  Rep.  Expl.  Great  Basin  Terr.  Utah^^ 
1876,  p.  345,  pi.  1,  fig.  3. 

Productas  spinalicostus  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  173  . 

Productella  spinulicosta  Hall,  Pal.  New  York,  IV,  1867,  p.  160,  pi.  23,  fige.  6-^^ 
25-34  ;~Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  48,  figs.  3-6.— Whiteavee^^ 
Cent.  Canadian  Pal.,  I,  1891,  p.  217,  pi.  29,  fig.  3;  pi.  31,  fig.  1.— HaU  ani 
Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pi.  17,  figs.  3-6. 

Productella  subaculeata  HaU,  Pal.  New  York,  IV,  1867,  p.  154,  pi.  23,  figs.  4, 5.- 


Whiteaves,  Cent.  Canadian  Pal.,  I,  1892,  p.  283.— Hall  and  Clarke,  Pal.  Nei 

York,  VIII,  Pt.  I,  1892,  pi.  17,  figs.  1,  2. 
Productella  subaculeataf  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  4^:^ 

figs.  1,  2. 
Productus  (Productella)  subaculeata  Walcott,  Mon.  U.  S.  Geol.  Surrey,  VIII  .^ 

1884,  pp.  128,  214,  pi.  7,  fig.  2 ;  pi.  13,  figs.  19,  20. 

Productus  (Productella)  subacnleatus  var.  cataractus  Hall  and  Whitfield,  Twenty — 
fourth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1872,  p.  198 ;— Twenty-seventh  Rep  ^ 
Ibidem,  1875,  pi.  9,  figs.  9,10. 

Productella  subaculeata  var.  cataracta  Nettelrotb,  Kentucky  Fossil  Shells,  Mem^^ 
Kentucky  Geol.  Survey,  1889,  p.  69,  pi.  17,  figs.  5-9.— Whiteavee,  Cent — 
Canadian  Pal.,  I,  1891,  p.  217. 

Loc.  New  York;  Ohio;  Falls  of  Ohio;  Illinois;  Iowa;  Wisconsin;  Eureka dis^ — 
trict,  Nevada ;  Utah ;  Mackenzie  and  Hay  rivers,  and  Lake  Manitoba,  Canada^ 

Oba.  Some  authors  are  disposed  to  regard  as  synonyms  of  this  species,  beside 
the  above,  P.  pyxidata,  P.  shumardana,  and  P.  concentrica,  and  all  of  th< 
forms  are  thought  to  be  identical  with  P.  subaculeata  Murchison.    For  th»^ 
present  it  is  preferable  to  retain  the  name  P.  spinulicosta  for  these  American. 
Devonian  forms.    P.  pyxidata,  P.  shumardana,  and  P.  concentrica  are  here- 
arranged  as  species,  but  will  probably  be  shown  to  be  synonymous  with 
P.  spinulicosta. 

Productella  striatnla  Hall.  Ghemnng  (Dev.). 

Productella  sfcriatula  Hall,  Pal.  New  York,  IV,  1867,  p.  177,  pi.  25,  figs.  14-21;— 
Second  Ann.  Rep.  N.  Y.  State  G^l.,  1883,  pi.  48,  figs.  27,  38.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  17,  figs.  27,  38,  44. 

Loc.  New  Albion,  Conewango,  and  Cold  Spring,  New  York. 

Productella  snbaculeataof  American  aathorssProdnctellasptnalicosta. 
Productella  subaculeata  cataracta  Hall  and  Whitfield  =  Productella 
spinulicosta. 

Productella  subalata  Hall.  Middle  Devonian. 

Productus  Bubalatus  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  174;— 
Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  500,  pi.  3,  fig.  10. 

Productus  callawayensis  Swallow,  Trans.  St.  Louis  Aoad.  Sci.,  I,  1860,  p.  .640. 

ProducteUa  subalata  Hall,  Pal.  New  York,  IV,  1867,  p.  165,  pi.  23,  fig.  49;— Sec- 
ond Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  48,  fig.  16.— Hall  and  Clarke,  Pal. 
New  York,  VIII,  Pt.  I,  1892,  pi.  17,  fig.  16.— Keyee,  Geol.  Survey  Missouri, 
V,  1895,  p.  52. 

Z^.  Book  Mtaid,  niinois ;  Callaway  Coonty,  Missouri ;  Spring  Valley,  Miimeiote. 
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frodnctella  tnmcata  Hall=Stroplialosia  tmncata. 

JErodnctella  tnllia  Hall.  Hamilton  (Dev.). 

ProdncteUa  tnllia  HaU,  Pal.  New  York,  IV,  1867,  p.  164,  pi.  23,  figs.  41-44. 
Lac.  Tnlly  and  Delphi  Falls,  New  York. 

^PBODUGTUS  Sowerby.    Genotype  Anomites  productus  Martin=Pro- 

dnctus   martini    Sowerby  =^  Productus   semireticulatus 
(Martin). 

Prodnctns  Sowerby,  Mineral  Conchology,  I,  1814,  p.  153.^4e  Koninck,  Recher. 
Animaux  Foss.,  Pt.  I,  1847,  p.  11.— Hall,  Twentieth  Rep.  N.  Y.  Stote  Cab. 
Nat.  Hist.,  1867,  p.  245;— Pal.  New  York,  IV,  1867,  p.  146.— Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  321 ;— Eleventh  Ann.  Rep.  N.  Y.  State 
Geologist,  1894,  p.  297. 

H^iodactus  sequicostatus  Shumard=Prodactns  cora. 

SrodnotuB  altematuB  Norwood  and  Pratten.  Keokuk  (L.  Garb.). 

ProdnctuB  altematns  Norwood  and  Pratten,  Jour.  Acad.  Nat.  8ci.  Philadelphia, 
III,  1854,  p.  20,  pi.  2,  fig.  1.— Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883, 
pi.  49,  fig.  14.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  18, 

Productus  vittatns  Hall,  Geol.  Snrvey  Iowa,  I,  Pt.  II,  1858,  p.  639. — Hall  and 

Clarke,  Pal.  New  York,  VIII.  Pt.  I,  1892,  pi.  18,  figs.  15-17.— Keyee,  Geol. 

Snrvey  Missouri,  V,  1895,  p.  43. 
Productus  vittata  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geologist,  1883,  pi.  49, 

figs.  15-17. 
Loe,  Rocky  Run,  Hancock  County,  Illinois;  Keokuk,  Iowa;  Burlington  group, 

Burlington,  Iowa. 
0h9.  Compare  with  Productus  fimbriatus  and  P.  gradatus. 

^rodnctns  altonensii  Norwood  and  Pratten.  St.  Louis  (L.  Garb.). 

Productus  altonensis  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia, 

III,  1854,  p.  7,  pi.  1,  fig.  1. 
Loe,  Alton,  Illinois. 

IProdnctns  americanus  Swallow=Productus  cora. 
Productus  andii  d'Orbigny=Orthi8  buchi. 
IProdactas  arctirostratus  Hall=Productel1a  arctirostrata. 
lE^odnctus  arcnatus  HalI=Prodactella  arcuata. 
IProdnctuB  asperus  McGhe8uey=Prodactas  nebrascensis. 

Trodnctns  anrionlatus  Swallow.  tUpper  Garboniferous. 

Prodactns  auriculatus  SwaUow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  92. 
Productus  (f auriculatus)  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi. 

17A,  fig.  24. 
Lac,  Formation  and  locality  not  given.   (''Near  Kansas  City,  Missouri,"  H.  and  C.) 

TrodnetQi  batenanua  Derby.  Upper  Garboniferous. 

Productus  batesianus  Derby,  Bull.  ComeU  Univ.,  I,  1874,  p.  54,  pi.  1,  figs.  2, 

10-13, 15;  pi.  2,  fig.  14;  pi.  6,  figs.  4,  7.  9. 
Loc.  Bon^ardim  and  Itaituba,  Brazil. 

Prodnetoi  biieriatns  Hall.  St.  Louis  (L.  Garb.). 

Productus  biseriatus  Hall,  Trans.  Albany  Institute,  IV,  1858,  p.  12.— Whitfield, 
BuU.  Amerioan  Mus.  Nat.  Hist.,  1, 1882,  p.  46,  pi.  6,  figs.  8-12.— HaU,  Twelfth 
Rep.  State  Geol.  Indiana,  1883,  p,  325,  pi.  29,  figs.  8-12.— Keyes,  Geol.  Sur- 
vey Missouri,  V,  1895,  p.  43. 

Loc,  Alton,  lUinois;  Bloomington  and  Spergen  Hill,  Indiana*,  CrittA^dea 
Comity,  Kentucky;  Missoari. 
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Prodnetiis  blairi  Miller.  Ghoateaa  (L.  Garb.). 

Productus  blairi  Miller,  Seventeenth  Kep.  State  Geol.  of  Indiana,  1891,  p.  79,  pL 

13,  figs.  16, 17. 
Loc,  Sedalia,  MlBsouri. 

Prodnotns  boUYiaenflis  d'Orbigny.  Upper  Carboniferous. 

Prodnctas  boliviensis  d'Orbigny,  Voyage  dans  TAm^riqae  M^ridionale,  Pal., 
1842,  p.  52,  pi.  4,  figs.  5-9. — de  Koninck,  Mi^m.  de  la  Soc.  Royale  des  Sci.  LV'ge, 
IV,  1847,  p.  177,  pi.  8,  fig.  2; — Recherches  snr  les  Animanx  Fossiles,  Pt.  1, 1847, 
p.  76,  pi.  8,  fig.  2. — Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia, 

III,  1854,  p.  11. 

Productus  cancrini  Gabb,  Jonr.  Acad.  Nat.  Sci.  Philadelphia,  2d  ser.,  VIII,  1881, 

p.  302. 
Loo,  Yarbichambi  and  Lake  Titicaca,  Bolivia;  near  Richmond,  Missouri. 

ProduetoB  boonensis  Swallow.  Upper  Carboniferoas. 

Productus  boonensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1858,  p.  217. 
Loc,  Near  the  month  of  Platte  River;  Kansas  and  Missouri. 
Ohs.  Compare  with  Productus  nndiferus  de  Koninck. 

Productus  boonensis  elevata  Swallow.  Upper  Carboniferous. 

Productus  boonensis  var.  elevata  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1858, 

p.  217. 
T/oc.  Near  the  mouth  of  Platte  River,  Missouri. 

Productus  boydi  Hall=Productella  boydi. 

Productus  buchianus  de  Koninck.  Upper  Carboniferous. 

Productus  buchianus  de  Koninck,  Recherches  sur  les  Animaux  Fossiles,  Pt.  I, 
1847,  p.  129,  pi.  18,  fig.  4. — Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci. 
Philadelphia,  III,  1854,  p.  20. 

Loc.  Belgium;  Big  Creek,  Posey  County,  Indiana. 

Productus  burling^nensis  Hall.  Burlington  (L.  Carb.). 

Productus  flemingi  var.  burlingtonensis  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858, 
p.  598,  pi.  12,  tig.  S.—Hall  and  Whitfield,  King's  U.  S.  Geol.  Expl.  40th  Pari., 

IV,  1877,  p.  265,  pi.  5,  tigs.  9-12.— Hall,  Second  Ann.  Rep!  N.  Y.  State  Geol., 
1883,  pi.  49,  tigs.  6-8.— Herrick,  BuU.  Denison  Univ.,  HI.  1888,  p.  32,  jd.  3, 
figs.  20(?22).— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  18, 
figs.  6^. 

Productus  burlingtonensis  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  41. 

Loc,  Burlington,  Iowa;  Qnincy,  Illinois;  Missouri;  Oquirrh  Mountains,  Utah. 

Oha.  Compare  with  P.  mesialis. 

Productus  calhounianus  Geinitz  (non  Swallow)  =rProductu8  cora. 
Productus  calbounianus  Swallow = Productus  semireticulatus. 
Productus  calbounianus  kausasensis  Swallow=Productus  semireticula- 
tus kansasensis. 
Productus  callawayensis  Swallow=Productella  subalata. 
Productus  cancrini  Geinitz = Productus  pertenuis. 
Productus  cancrini  Gabb=P.  boliviaensis. 

Productus  capacii  d'Orbigny.  Upper  Carboniferous. 

Productus  capacii  d'Orbigny,  Voyage  dans  I'Am^rique  M^ridionule,  Pal.,  1842. 

p.  50,  pi.  3,  figs.  24-26. 
Loc.  Yarbichambi,  Bolivia. 
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SrodnctuB  carbonarins  de  Koninck.  Oarboniferoas. 

ProdaotuB  carbonariuH  de.  Koninok,  Desoripiion  Animaax  FoMiles,  1844,  p.  181, 
pi.  12  bis,  fig.  1.— Norwood  and  Pratteo,  Joar.  Aoad.  Nat.  Sci.  Philadelphia^ 
III,  1854,  p.  11. 

Loc,  Belgium;  Fountain  BlofT,  IllinoiB. 

-Prodactus  cestriensis  Wortbeii=Prodactus  fascicalatus. 

IProdnctns  ohandlesni  Derby.  Upper  Carboniferous. 

Prodactus  chandlessii  Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  51,  pi.  4,  figs.  1-4,7, 

9-11, 13,  16;  pi.  6,  fig.  1;— Ball.  Mus.  Comp.  Zool.,  Ill,  1876,  p.  280. 
Loc.  Itaitaba,  Brazil;  Yampopata,  Bolivia. 

Ob$.  Compare  with  Productas  bollYiaensis  d'Orbigny. 

ProdnctuB  olarkiannB  Derby.  Upper  Carboniferous. 

Productus  clarkianas  Derby,  Ball.  Cornell  Univ.,  I,  1874,  p.  59,  pi.  6,  fig.  6; 

pi.  9,  figs.  12, 13. 
Loc.  Itaitaba  and  Bon^ardim,  Brazil. 

Productus  clavus  Norwood  and  Pratten=Proboscidella  clava. 
Productus  concentricuB  Hall=Prodnctel]a  coucentrica. 

Productus  confragCMUB  Conrad.  Upper  Carboniferous. 

ProdactoB  coufragoeus  Conrad,  Trans.  Geol.  Soc.  Pennsylvania,  I,  1835,  p.  268, 

pi.  12,  fig.  5. 
Loc,  Alleghany  Mountains,  Pennsylvania. 
Ohs.  Not  well  established. 

ProdnotoB  eoopereniii  Swallow.  Kiuderhook  (L.  Carb.). 

Productus  cooperensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  1, 1860,  p.  64C. — A. 

Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p.  115. 
Productus  cooperensis f  A.  Winchell,  Proc.  American  Philosophical  Soc.,  XII, 

1870,  p.  249. 
Loc.  Cooper  County,  Missouri;  Burlington,  Iowa;  Sciotoville,  Ohio. 
Ohs.  Keyee  regards  this  species  as  a  synonym  for  Productella  arcuata. 

ProductoB  eora  d'Orbigny.  Upper  Carboniferous. 

Productus  cora  d'Orbigny,  Voyage  dans  TAm^riqueM^ridionale,  Pal.,  1842,  p.  55, 
pi.  5,  figs.  8-10.— de  Koninck,  Recherches  sur  les  Animaux  Fossiles,  Pt.  1, 1847, 
p.  50,  pi.  4,  tig.  4;  pi.  5,  fig.  2. — Owen,  Geol.  Rep.  Wisconsin,  Iowa,  and  Min- 
nesota, 1852,  pp.  103, 136,  pi.  5,  fig.  1. — Norwood  and  Pratten,  Jour.  Acad. 
Nat.  Sci.  Philadelphia,  III,  1854,  p.  6.— Marcou,  Geol.  North  America,  1858, 
p.  45,  pi.  6,  tig.  4. — Davidson,  Quart.  Jour.  Geol.  Soc.  London,  XIX,  1863,  p. 
174,  pi.  9,  figs.  22, 23.— Geinitz,  Carbon  und  Dyas  in  Nebraska,  1866,  p.  50.— 
Derby,  Bull.  Mus.  Comp.  Zool.,  Ill,  1876,  p.  281.— Dawson,  Acadian  Geology, 
3d  ed.,  1878,  p.  297,  fig.  98.— Waagen,  Palaeontologica  Indica,  Ser.  XIII,  I, 
1884,  p.  677.— White,  Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  126,  pi. 
26,  figs.  1-3.— Herrick,  Bull.  Denison  Univ.,  II,  1887,  p.  47,  pi.  2,  fig.  26.— 
Keyes,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1888,  p.  227; — Geol.  Survey  Mis- 
souri, V,  1895,  p.  47,  pi.  37,  fig.  2. 

Productus  cfr.  cora  Toula,  Sitab.  der  k.  k.  Akad.  der  Wissensch.  zu  Wien,  LIX, 
1869,  p.  9. 

Productus  coraf  Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  49,  pi.  2,  fig.  17;  pi.  6, 
fig.  17. 

Productus  lyelli  de  Yemeuil,  Lyell's  Travels  in  North  America,  II,  1845,  p.  221.— 
Dawson,  Acadian  Geology,  1855,  p.  219,  fig.  g. 

Productus  sp.  Christy,  Letters  on  Geology,  1848,  pi.  5,  fig.  1. 

BuU.  87 ^21 
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PfodnotoB  oora  d'Orbigny — ^Oontinaed. 

Prodactus  semireticalatas  Hall,  Stansbury'a  £xpl.  and  Survey  Valley  Great  Salt 

Lake,  Utah,  1852,  p.  411,  pi.  3,  figs.  3, 5. 
ProdnotuB  prattenianus  Norwood,  Jour.  Aoad.  Nat.  Sci.  Philadelphia,  III,  1854, 

p.  17,  fig.  10.— Meek,  Final  Rep.  U.  S.  Qeol.  Survey  of  Nebraska,  1872,  p.  163, 

pi.  2,  fig.  5;  pi.  5,  fig.  13;  pi.  8,  fig.  10. — White,  Wheeler's  Expl.  and  Survey 

west  100th  Meridian,  IV,  1875,  p.  113,  pi.  7,  fig.  1.— Meek,  King's  U.  S.  Oeol. 

Expl.  40th  Pari.,  IV,  1877,  p.  72,  pi.  7,  fig.  7. 
Prodnctus  (cquicostatus  Shumard,  Geol.  Rep.  Missouri,  1, 1855,  p.  201,  PI.  C,  fig. 

10.— Schiel,  Pacific  R.  R.  Reports,  II,  1855,  p.  108,  pi.  2,  figs.  4, 5.— Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  figs.  22, 23. 
Prodnctus  pileiformis  McChesney,  New  Pal.  Fossils,  1860,  p.  40. — Whitfield, 

Annals  N.  Y.  Acad.  Sci.,  V,  1891,  p.  582,  pi.  13,  figs.  13, 14;— Geol.  Ohio,  VII, 

1895,  p.  470,  pi.  9,  figs.  13, 14. 
Prodnctus  americanus  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  91. 
Prodnctus  fleuiingi  Geinitz  (non  de  Koninck),  Carbon  nnd  Dyas  in  Nebraska, 

1866,  p.  52,  pi.  4,  figs.  1-4. 
Prodnctus  koninckianus  Geinitz  (non  de  Vemenil),  Ibidem,  1866,  p.  53,  pi.  4,  fig.  5. 
Prodnctus  calhonnianus  Geinitz  (non  Swallow),  Ibidem,  1866. 
Loc,  Throughout  the  Upper  Carbon iferous  of  North  A.iterica;   Itaitnba  and. 

Barreirinha,  Brazil;  Yampopata,  Cochabamba,  and  Lake  Titicaca,  Bolivia^ 

Kashmere. 
Ob9,  See  Prodnctus  nodosus  and  P.  hildrethianus. 

Prodnctiui  cora  mogoyoni  Marcoa.  Upper  Oarbouiferoas.. 

Prodnctus  cora  var.  niogoyoni  Marcou,  Geol.  North  America,  1858,  p.  45,  pi.  6, 

fig.  5. 
Loc,  Sierra  de  Mogoyn,  or  Sienra  Blanca,  near  the  extinct  volcano  San  Francisco, 

Arizona. 

ProductiLB  coriformiB  Swallow.  St.  Louis  (L.  Carb.). 

Prodnctus  corieformis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  94. 

Loc,  Cooper  County,  Misscmri. 

Ob9.  Keyes  regards  this  species  as  a  synonym  for  P.  lievioostns. 

ProdnctuB  oostatoides  Swallow.  Upper  Carbouiferons. 

Prodnctus  costatoides  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  1,  1858,  p.  217.— 

Newberry,  Ives's  Rep.  Colorado  River  of  the  West,  1861,  p  123. 
Loc,  Kansas ;  banks  of  Colorado  River. 
Oha,  Keyes  regards  this  species  as  identical  with  P.  longispinus. 

Prodnctas  coBtatns  (Sowerby  f )  de  Koniuck.  Upper  Carboniferous. 

fProductus  costatns  Sowerby,  Mineral  Conchology,  VI,  1827,  p.   115,  pi.  560, 

fig.  1. 
Prodnctus  costatns  de  Koninck,  Recherches  snr  les  Animanz  Fossiles,  Pt.  I, 

1847,  p.  92,  pi.  8,  fig.  3;  pi.  10,  fig.  3;  pi.  18,  fig.  3.— Norwood  and  Pratten, 

Jour.  Acad.  Nat.  Sci.  Philadelphia,  III,  1854,  p.  11.— Marcou,  Geol.  North 

America,  1858,  p.  45,  pi.  5,  fig.  5.— Geinitz,  Carbon  und  Dyas  in  Nebraska, 

1866,  p.  51.— Meek,  Final  Rep.  U.  S.  Geol.  Survey  Nebraska,  1872,  p.  159,  pi.  6, 

fig.  6.— \Miite,  Wheeler^s  Expl.  and  Survey  West  100th  Meridian,  IV,  1875, 

p.  109,  pi.  8,  fig.  2;— Second  Ann.  Rep.  Indiana  Bureau  of  Statistics  and 

Geol.,  1880,  p.  516,  pi.  8,  figs.  7,  8;— Tenth  Rep.  State  Geol.  Indiana,  1881, 

p.  148,  pi.  8,  figs.  7,  8.— Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883, 

pi.  50,  figs.  8-13.— White,  Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  124, 

pi.  24,  figs.  4-6;  pi.  25,  figs.  3-5.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I, 

1892,  pi.  19,  figs.  8-13.— Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  51,  pi.  36, 

fig.  1. 
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Frodnctnfl  ooitatas  (Sowerbyf)  de  Koninck — Gontiuaed. 

Pioduotas  costatnsf  Derby,  Ball.  Mas.  Comp.  Zool.,  Ill,  1876,  p.  280. 

ProdactDB  oostatus  var.  Hall,  Oeol.  Survey  Iowa,  I,  Pt.  11, 1858,  p.  712,  pi.  28, 
figs.  3,  4.— Meek,  King's  U.  S.  Geol.  Expl.  40th,  Pari.,  IV,  1877,  pi.  7,  fig.  4. 

Prodaotos  portlockianas  Norwood  and  Pratten,  Jonr.  Aoad.  Nat.  Sci.  Philadel- 
phia, III,  1854,  p.  15,  pi.  1,  fig.  9. 

Prodactun  sp.  Sogers,  Geol.  PeDnsylTania,  II,  Pt.  II,  1858,  p.  833,  fig.  687. 

Prodnctas  viminalis  White,  Proc.  Boston  Soc.  Nut.  Hist.,  IX,  1862,  p.  29. 

Loo.  Europe;  thronghont  the  Upper  Carboniferous  of  North  Amerioa;  Yampo- 
pata,  Bolivia. 

Oba,  Sowerby's  species  is  of  uncertain  value.  The  above  synouomy  is  based 
upon  P.  costatus  as  redefined  and  illustrated  by  de  Koninck. 

^odaotns  cnrtiroBtratus  A.  Winchell.  Kiuderhook  (L.  Garb.). 

Produota  curtirostra  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865, 

p.  114. 
Prodnctus  cnrtirostratos  Miller,  N.  American  Geol.  Pal.,  1889,  p.  364. 
Loc.  Burlington,  Iowa. 

Trodnotna  delawarei  Marcou.  GarboDiferons. 

Prodnctus  delawarii  Marcou,  Geol.  North  America,  1858,  p.  45,  pi.  5,  fig.  3. 
Loc.  Foot  of  Delaware  Mountain,  Texas. 
Oba.  Compare  with  Prodnctus  cora  d'Orbigny. 

Prodnctus  depressns  Swallow.  Keokuk  (L.  Garb.). 

Prodnctas  depressus  Swallow,  Trans.  St.  Lpuis  Acad.  Sci.,  II,  1863,  p.  93. 
Loo.  Fenton,  St.  Louis  County,  Missouri. 

Prodnctus  dissimilis  Hall  (non  de  Koniuck)=Productella  hallana. 
Prodnctus  dolorosus  A.  Winchell.  Waverly  (L.  Garb.). 

Prodnctus dolorosus  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p.  114. 
Loc,  Weymouth,  Medina  County,  Ohio. 

Prodnctus  dnmosus  Hall=Productella  dnmosa. 

ProductuB  duplicostatus  A.  Winchell.  Waverly  (L.  Garb.). 

Prodnctus  duplicostatus  A.  Winchell,  Proo.  Aoad.  Nat.  Sci.  Philadelphia,  1865, 

p.  113.— Herrick,  BuU.  Denison  Univ.,  IV,  1888,  p.  21,  pi.  11,  figs.  26, 29. 
Loc.  Knox  and  Licking  counties,  Ohio;  Battlecreek,  Michigan. 

Prodnctus  elegans  Norwood  and  Pratten  (non  McGoy)=Prodnctu8  fasi- 

culatns. 
Prodnctns  exanthematns  Hall = Prod nctella  exanthemata. 

Prodnctus  jGEMcioulatus  McGhesuey.  Easkaskia  (L.  Garb.). 

Prodnctus  elegans  Norwood  and  Pratten  (non  McCoy),  Jour.  Acad.  Nat.  Sci. 
Philadelphia,  III,  1854,  p.  13,  fig.  7.— Whitfield,  Annals  N.  Y.  Acad.  Sci.,  V, 
1891,  p.  581,  pi.  13,  figs.  15-16;— Geol.  Ohio,  VII,  1895,  p.  469,  pi.  9,  figs.  15, 16. 

Prodnctus  fasoiculatus  MoChesney,  New  Pal.  Fossils,  I860,  p.  38. 

Prodnctus  cestriencis  Worthen,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  670. — 
Keyes,  Qeol.  Survey  Missouri,  Y,  1895,  p.  44. 

fProdnctus  elegans  Hall  and  Whitfield,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV, 
1877,  p.  268,  pi.  5,  figs.  3,  4. 

Loe.  Chest4*r  and  Kaskaskia,  Illinois;  LeaTenworth  and  Washington  County, 
Indiana;  Missouri;  Monongalia  County,  West  Virginia;  Caldwell  County, 
Kentucky;  N9^t^9AyiUe|  Obio;  f O^airrb  MountaioB,  Ut»h. 
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ProdnotoB  fentonennfl  Swallow.  Keokuk  (L.  Garb.)* 

Prodnotus  fentonensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  11, 1863,  p.  93. 

Loo.  Fen  ton,  St.  Loais  Gonnty,  Missouri. 

Oha,  Keyes  says  this  is  a  synonym  for  P.  magnus. 

Produotns  fimbiiatas  Sowerby.  f  St.  Louis,     f  Upper  Garboniferons. 

Prodnotus  fimbriatns  Sowerby,  Mineral  Conchology,  V,  1824,  p.  85,  pi.  459,  fig. 

1. — Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  III,  1854,  p. 

19.— Etheridge,  Quart.  Jour.  Geol.  Soo.  London,  XXXIV,  1878,  p.  630. 
Loc,  Alton,  Illinois;  Posey  County,  Indiana;  Feilden  Isthmus, lat.  82^  43'. 
Oh9,  Compare  with  Prodnctus  altematus  Norwood  and  Pratten. 

Prodactus  flemiugi  Geinitz  (non  de  Koninck)=Pi:odacta8  cora. 
ProdactuB  flemingi  Marcou,  and  Boemer= Prodactus  lougispiua. 
Productus  flemiugi  burliugtoneusis  HaIl=:Productu8  burlingtonensis. 

ProdnctoB  flexistria  McGoy.  Kaskaskia  (L.  Garb.). 

Productus  flexistria  McCoy,  Synopsis  Carb.  Fossils  of  Ireland,  1844,  p.  109,  pi. 

20,  fig.  16.— Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  111, 

1854,  p.  6. 
Xoo.  Chester,  Kaskaskia,  and  Fountain  Bluff,  Illinois ;  Stephensport,  Kentucky. 

Productus  giganteuB  (Martiu).  Upper  Garbouiferous. 

Anomites  giganteus  Martin,  Petrefacta  Derbiensia,  1809,  p.  6,  pi.  15,  fig.  1. 
Productus  giganteus  White,  Proc.  U.  S.  Nat.  Mus.,  Ill,  1880,  p.  46; — Twelfth  Ann. 

Rep.  U.  S.  Geol.  Survey  of  the  Terr.,  1883,  p.  132,  pi.  36,  fig.  1. 
Loc.  Europe;  McCloud  River,  Shasta  County,  California. 

Productus  gracilis  A.  Winchell.  Waverly  (L.  Garb.). 

Productus  gracilis  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p.  112.— 
Herrick,  Bull.  Denison  Univ.,  Ill,  1888,  p.  34,  pi.  7,  fig.  2. 

Productus  gracilis  f  A.  Winchell,  Proc.  American  Philosophical  Soc,  XII,  1870, 
p.  250. 

Loc,  Near  Cuyahoga  Falls,  Sciotoville,  and  GranviUe,  Ohio. 

Productus  gradatus  Swallow.  Keokuk  (L.  Garb.). 

Productus  gradatus  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  93. 

Loo.  Keokuk,  Iowa ;  Lewis  and  St.  Louis  counties,  Missouri. 

Od«.  Keyes  regards  this  species  as  identical  with  P.  vittatus=P.  altematus. 

Productus  granulosus  Phillips.  Keokuk  (L.  Garb.). 

Productus  granulosus  Phillips,  Geol.  Yorkshire,  II,  1836,  p.  216,  pi.  8,  fig.  15. — ^Nor- 
wood and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  III,  1854,  p.  21. 
Loc.  Nauvoo,  Illinois. 

Productus  hepar  Morton.  Upper  Garbouiferous. 

Productus  hepar  Morton,  American  Jour.  Sci.,  XXIX,  1836,  p.  153,  pi.  26,  fig.  39. 
Loc.  Junior  Furnace,  Scioto  County,  Ohio. 
Oh».  Not  recognizable. 

Productus  hildrethanus  Norwood  aud  Pratten.         Upper  Garbouiferous. 

Productus  hildrethianus  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadel- 
phia, III,  1854,  p.  18,  pi.  1,  fig.  11. 
Loc.  Charboniere,  Missouri. 
Ohs.  Keyea  regards  this  form  as  a  synonym  for  P.  cora. 

Productus  hirsntiforme  Walcott=Productella  hirsntiforme. 
Productus  hirsutus  Hall=Productella  hirsuta. 
Productus  horridus  (non  Sowerby) = Productus  longispina. 
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ProdnctoB  hnmboldti  d'Orbigny.  Upper  Carboniferons. 

Prodactus  hamboldti  d'Orbigny,  Voyage  dans  FAm^rique  M^ridionale,  Pal.,  1842, 
p.  54,  pi.  5,  figs.  4-7. — de  Koninck,  Recherohes  Bur  les  Animanz  Fossiles,  Pt. 
I,  1847,  p.  114,  pi.  12,  fig.  2.— Toula,  Sitzb.  der  k.  k.  Akad.  der  Wiaaensch., 
XVIII,  1873,  p.  16,  pi.  2,  fig.  3.— Waagen,  Palieontologioa  Indlca,  Ser.  XIII,  I, 
1884,  p.  605,  pi.  76,  figs.  1-^. 

Prodactas  hnmboldti  f  de  Keyserling,  Reiiie  in  das  Petsohora-Land,  1846,  p.  201, 
pi.  4,  fig.  3. 

Loc.  Yarbiohambi,  BoliYia ;  sonth  end  of  Spitzbergen ;  Nishnei-Irginsk,  Rassia; 
India;  Kashmere. 

Prodnctas  inca  d'Orbigny  sProdnctus  aemireticalatns. 
Prodacta  incarvata  Shepard=Strophoinena  incarvata. 

Prodnetiu  indianaemin  Hall.  St.  Lonis  (L.  Garb.). 

Productns  indianensis  Hall,  Trans.  Albany  Institnte,  IV,  1858,  p.  13.— Whitfield, 
Bull.  American  Mns.  Nat.  Hist.,  I,  1882,  p.  47,  pi.  6,  figs.  6,  7.— Hall,  Twelfth 
Rep.  State  Geol.  Indiana,  1883,  p.  326,  pi.  29,  figs.  6,  7. 

Loc.  Spergen  Hill,  Indiana. 

ProdnctoB  inflatuB  McCbesuey.  Upper  Carboniferons. 

Productns  in  flatus  McCheeney,  New  Pal.  Fossils,  1860,  p.  40; — ^Trans.  Chicago 

Acad.  Sci.,  I,  1868,  p.  27,  pi.  6,  fig.  1. 
Zoo.  Leavenworth,  Indiana. 

PiodnctoB  ive«i  Newberry.  Upper  Carboniferous. 

Productns  ivesi  Newberry,  Ives's  Rep.  Colorado  River  of  the  West,  1861,  p.  122, 

pi.  2,  figs.  1-8. 
Loc.  Colorado  River  near  mouth  of  Diamond  River. 

Prodnctus  koninckianns  Geinitz  (non  de  yerneuil)=Prodnctus  cora. 
ProdactnB  Iflevioosta  White.  Kinderbook  (L.  Carb.). 

Produotns  Isevicostus  White,  Jour.  Boston  Soo.  Nat.  Hist.,  VII,  1860,  p.  230. — 
Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  41,  pi.  38,  fig.  1. 

Prodnctus  Isevicostus  f  Hall  and  Whitfield,  King's  U.  S.  Geol.  Expl.  40th  Pari., 
IV,  1877,  p.  266,  pi.  5,  figs.  7,  8. 

Loc.  Burlington,  Iowa;  Louisiana,  Missouri;  Oquirrh  Mountains,  Utah. 

Oh9.  Compare  with  P.  corsBformis. 

Prodnctnfl  laaallenslB  Worthen.  Upper  Carboniferons. 

Prodnctus  lasallensis  Worthen,  Geol.  Survey  Illinois,  V,  1873,  p.  569,  pi.  25,  fig. 

9.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  17A,  fig.  13. 
Loc.  Lasalle,  Illinois. 

Prodnotns  latissimiu  Sowerby.  Carboniferons. 

Productns  latissimns  Sowerby,  Mineral  Conchology,  1822,  pi.  330. — Meek,  Bull. 

U.  S.  Geol.  Survey  of  the  Terr.,  II,  1876,  p.  354,  pi.  1,  fig.  1. 
Loc.  Europe;  Vancouver  Island. 

ProdnotuB  leachtenbergensiB  de  Koninek.  Carboniferons. 

Prodnctus  leuchtenbergensis  de  Koninck,  Recherches  sur  les  Animaux  Fossiles, 
Pt.  1, 1847,  p.  121,  pi.  14,  fig.  3.— Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci. 
Philadelphia,  III,  1854,  p.  19. 

Loc.  Europe ;  Masons  Landing,  Jersey  County,  Illinois. 

PiodnctuB  longispina  Sowerby  f  Upper  Carboniferons. 

f  Productns  longispinns  Sowerby,  Mineral  Conchology,  I,  1814,  p.  154,  pi.  68, 

fig.  1. 
Prodnctus  longispinns  Salter,  Quart.  Jonr.  Geol.  Soc.  London,  XVII,  1861,  p.  64, 

pi.  4,  fig.  2.— Meek,  Final  Rep.  U.  S.  Geol.  Survey  KebTaa\L«k,\^^«'S^*^^^^>^'^* 
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Prodnetna  longispina  Sowerby  f — Gontinaed. 

6,  fig.  7;  pi.  8,  fig.  6.— Meek  and  Worthen,  Geol,  Survey  niinois^  V,  1873,  p. 

569,  pi.  25,  fig.  10.— White,  Wheeler'n  Expl.  and  Survey  west  lOOth  Meridian, 

IV,  1875,  p.  118,  pi.  8,  fig.  5.— Meek,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV,. 

1877,  p.  78,  pi.  8,  hg.  4.— Hall,  Second  Ann.  Rep.  N.  Y.  State  Qeol.,  1883,  pi. 

50,  figs.  1-4.— White,  Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  127,  pi. 

24,  figs.  10,  11.— Herrick,  Bull.  Denison  Univ.,  II,  1887,  p.  48,  pi.  2,  figs.  25, 

27,  28.— Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  45,  fig.  4. 
Productus  flemingi  Roemer  (uon  de  Koninck),  Kreidebildung  Texas,  1852,  p. 

89,  pi.  11,  fig.  8. — ^Marcou,  Geol.  North  America,  1858,  p.  47,  pi.  6,  fig.  7. 
Productus  splendens  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia^ 

III,  1854,  p.  11,  pi.  1,  fig.  5.— Schiel,  Pacific  R.  R.  Reports.  II,  1855,  p.  108,  pl^ 

1,  fig.  3.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  19,  figs.  1-4^ 
Productus  splendens  (f)  Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Philadelphia^ 

III,  1859,  p.  25.— Newberry,  Ives's  Rep.  Colorado  River  of  the  West,  1861^^ 

p.  124. 
Productus  wabashensis  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadel — 

phia.  III,  1854,  p.  13,  pi.  1,  fig.  6. 
Productus  horridus  Geinitz,  Carbon  nnd  Dyas  in  Nebraska,  1866,  p.  55,  pi.  4^^ 

fig.  7. 
Productus  orblguyanus  Geinitz  (fnon  de  Koninck),  Ibidem,  1866,  p.  56,  pi.  4^ 

figs.  8-11. 
Productus  (Marginifera)  splendens  Smith,  Proc.  American  Phil.  Soc.,  XXXV^ 

1897,  p.  29. 
Loc.  Throughout  the  Upper  Carboniferous  of  the  United  States;  Bolivia. 
Obt,  Since  considerable  uncertainty  exists  as  to  Sowerby's  species,  it  may  1i^^ 

better  to  adopt  P.  orbignyanus  de  Koninck  for  the  above  synonymy.    P 

oostatoides  is  also  regarded  by  Keyes  as  a  synonym  for  P.  longispinus. 

ProdnctUB  long^s  Meek.  Garboniferons^ 

Productus  sp,  undet.  Meek,  King's  U.  S,  Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  67. 
Productus  longus  Meek,  Ibidem,  1877,  end  of  description. 
Productus  i vesi  t  Meek,  Ibidem,  1877,  pi.  7,  fig.  6. 
Loc,  White  Pine  district,  Nevada. 

Productus  lyelli  de  Verneuil=Productua  cora. 

Prodactns  ma^ooBtatus  Swallow.  Upper  Carboniferous. 

Productus  magnicostatus  Swallow,  Trans.  St.  Louis.  Acad.  Sci.,  I,  1860,  p.  641. 

Loo.  Johnson  County,  Missouri. 

Obt,  Keyes  regards  this  species  as  a  synonym  for  P.  aemireticulatus. 

Productus  magnus  Meek  and  Worth  en.  Keokuk  (L.  Garb.). 

Productus  magnus  Meek  and  Worthen,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1861, 
p.  142;— Geol.  Survey  Illinois,  III,  1868,  p.  528,  pi.  20,  fig.  7.— Keyea,  Geol. 
Survey  Missouri,  V,  1895,  p.  41.      * 

Loc.  Monroe  County,  Illinois;  St.  Genevieve  County,  Missouri. 

Oba,  Compare  with  P.  fentonensis. 

Productus  margaritaceus  Phillips.  Upper  Carboniferous. 

Producta  margaritacea  Phillips,  Geol.  Yorkshire,  II,  1836,  p.  215,  pi.  8,  fig.  8. 
Productus  niargaritaceus  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadel- 
phia, III,  1854.  p.  6. 
Loc,  Near  Richmond,  Missouri. 

Productus  marginicinctus  Prout.  St.  Louis  (L.  Garb.). 

Productus  marginicinctus  Prout,  Trans.  St.  Louis  Acad.  Sci.,  I,  1857,  p.  43,  pi.  2, 
figs.  1-16.— Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  674,  pi.  24,  fig.  3.— 
Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  43. 

Loc.  St.  Louis,  Missouri;  Milan,  Illinois. 

Ods.  See  Productus  wortheni  HaW. 
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IProdactns  martini  Sowerby=Prodactus  semireticulatas. 

Sroduetns  menallB  Hall.  Keokak  (L.  Carb.). 

ProductQB  mesiaiis  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  a36,  pi.  19,  fig.  2;— 
Second  Ann.  Rep.  N.  Y.  State  Qeol.,  1883,  pi.  49,  figs.  9, 10.— Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  18,  figs.  9,  10, 

Loe.  Keokuk,  Iowa;  Nauvoo,  Illinois. 

06«.  Keyes  regards  this  species  as  identical  with  P.  burlingtonensis. 

^^Todnctns  mesolobuB  Phillips.  Garboniferoas. 

Productns  mesoloba  Phillips,  Geol.  Yorkshire,  II,  1836,  p.  215,  pi.  7,  figs.  12,  13. 
Prodactus  mesolobus  Etheridge,  Quart.  Jour.  Geol.  Soc.  London,  XXXIV,  1878, 

p.  630. 
Loc,  Europe;  Feilden  Isthmus,  lat.  82^  43'. 

^TodnctuB  mezieoaniu  Sbumard.  Upper  Carboniferoas. 

ProdnctuB  mexicanus  Shumard,  Trans.  St.  Louis  Acad.  Sci.,  I,  1858,  p.  291. — 

Kayser,  Richthofens  China,  IV,  1883,  p.  182,  pi.  28,  fig.  7. 
Productns  mexicanusf  White,  Wheeler's  Expl.  and  Survey  west  100th  Meridian, 

IV,  1875,  p.  120,  pi.  8,  fig.  6. 

Loc,  Guadalupe  Mountains,  New  Mexico;  Lincoln  County,  Nevada;  Lo-Ping, 
China. 

Trodnctas  morbilliaiiiiB  A.  Winchell.  Burlingtou  (L.  Garb.). 

Producta  morbilliana  A.  Winohell,  Proo.  Acad.  Nat.  Sci.  Philadelphia,  1865, 

p.  113. 
Loc,  Burlington,  Iowa;  Sciotoville,  Ohio. 

frodnctuB  mnltiftriatuB  Meek.  Garboniferoas. 

Prodnctus  multistriata  Meek,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1860,  p.  309. 
Productns  mnltistriatus  Meek,  Simpson's  Rep.  Expl.  Great  Basin  Terr.  Utah, 

1876,  p.  350,  pi.  1,  fig.  8;— King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  76, 

pi.  8,  fig.  3. 
Loc.  Utah  and  Nevada. 

Productns  murioatoB  Norwood  and  Pratteu.  Upper  CarboniferouB. 

Productns  muricatus  Norwood  and  Pratteu  (non  Phillips),  Jour.  Acad.  Nat.  Sci. 
Philadelphia,  III,  1854,  p.  14,  pi.  1,  fig.  8.— White,  Wheeler's  Expl.  and  Sur- 
vey west  100th  Meridian,  IV,  1875,  p.  120,  pi.  8,  fig.  4.— Herrick,  Bull.  Denison 
Univ.,  II,  1887,  p.  49.— Keyes,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1888,  p.  228. 

Loc,  Pike  County,  Illinois ;  near  Richmond,  Missouri ;  Des  Moines  Valley,  Iowa; 
Flint  fiidge,  Ohio ;  Lake  County,  Colorado ;  northern  New  Mexico. 

Oba,  Since  Phillips's  P.  muricatus  is  regarded  as  a  synonym  for  P.  costatus,  there 
is  no  need  for  another  specific  name  for  Norwood  and  Pratten  species. 

ProdnctUB  nanus  Meek  and  Wortben.  Upper  CarboniferouH. 

ProductuB  nanus  Meek  and  Worthen,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1860, 
p. 450 ;— Geol.  Survey  Illinois,  II,  1866,  p. 320,  pi.  26,  fig.  4.— Keyes,  Proc.  Acad. 
Nat.  Sci.  Philadelphia,  1888,  p.  227. 

Loo,  Jefferson  County,  Iowa;  northern  New  Mexico  (White). 

Productus  navicella  Hall=Prodactella  navicella. 

Prodnctus  nebraskaensifl  Owen.  Upper  Garboniferoas. 

Productns  nebrascensis  Owen,  Geol.  Rep.  Wisconsin,  Iowa,  and  Minnesota,  1852, 
p.  584,  pi.  5,  fig.  3. — McChesney,  Trans.  Chicago  Acad.  Sci.,  1, 1868,  p.  24,  pi. 
1,  fig.  7.— Meek,  Final  Rep.  U.  S.  Geol.  Survey  Nebraska,  1872,  p.  165,  pi.  2, 
fig.  2;  pi.  4,  fig.  6;  pi.  5,  fig.  11. — Meek  aud  Worthen,  Geol.  Survey  Illinois, 

V,  1873,  p.  569,  pi.  25,  fig.  8.— White,  Wheeler's  Expl.  and  Survey  west  100th 
Meridian,  IV,  1875,  p.  116,  pi.  8,  fig.  3.— Meek,  King's  U.  S.  Geol.  Expl.  40th 
Pari.,  IV,  1877,  p.  65.— White,  Thirteenth  Rep.  StaU  Q^oV.  \\i(V\\i.wTJi,  \«^, 
p.  122,  pi.  24,  BgB,  7-9.— Hemck,  BulK  Denison  \3n\v.,l\,\«&1,^A^,\V^x 
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Prodnetns  nebraakaenris  Owen — Gontinued. 

fig.  30.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pi.  19,  fig».  5-7. — 
Keyes,  Geol.  Survey  Missouri,  V,  1896,  p.  48,  pi.  37,  fig.  3. 

Produotns  nebrascensisf  Herri ck,  Bull.  Denison  Univ.,  Ill,  1888,  p.  31,  pi.  1,  fiig. 
24;  pi.  3,  fig.  23. 

Productus  rogersi  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  2A. 
aer.,  Ill,  1854,  p.  9,  pi.  1,  fig.  3.— Hall,  Pacific  R.  R.  Reports,  III,  1856,  p.  104, 
pi.  2,  figs.  14,  15. — Meek  and  Hay  den,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 
1859,  p.  26.— Newberry,  Ives's  Rep.  Colorado  River  of  the  West,  1861,  p« 
121.— Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  50,  figs.  17, 18. 

Productus  asperus  McChesney,  New  Pal.  Fossils,  1860,  p.  34. — Hall,  Second  Ann. 
Rep.  N.  Y.  State  Geol.,  1883,  pi.  50,  figs.  5-7. 

Productus  wilberanus  McChesney,  New  Pal.  Fossils,  1860,  p.  36; — Trans.  Chicag<» 
Acad.  Sci.,  1, 1868,  p.  26,  pi.  1,  fig.  8. 

Strophalosia  horrescens  Geinitz  (non  Murchison  Yern.  and  Keyser.),  Carbon  unA 
Dyas  in  Nebraska,  1866,  p.  49. 

Loc.  Bellevue,  Missouri;  Illinois;  Indiana;  Ohio;  Nebraska;  New  Mexico^ 
Nevada;  Arizona;  Utah. 

Ohs.  Compare  with  P.  norwoodi. 

Prodnctns  nevadaensiB  Meek.  Upper  Carboniferons^ 

Productus  nevadensis  Meek,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  lY,  1877,  p.  64^ 

pi.  8,  fig.  2. 
Loc,  White  Pine  district,  Nevada. 
Oht.  Compare  with  Productus  punctatus  (Martin). 

ProdnetnB  newberiTi  Hall.  Waverly  (L.  Garb.).i.. 

Productus  newberryi  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  180. — - 
A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p.  115.— Herrick,  Bull- 
Denison  Univ.,  lY,  1888,  p.  20,  pi.  10,  figs.  24, 25.— Hall  and  Clarke,  Pal.  New- 
York,  VIII,  Pt.  I,  1892,  pi.  18,  figs.  1-3. 

Productella  newberryi  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  49^ 
figs.  1-3. 

Loc,  Medina  County  and  Newark,  Ohio. 

ProdactUB  newberiTi  aimosnB  Herrick.  Waverly  (L.  Garb.). 

Productus  newberryi  var.  annosus  Herrick,  Bull.  Denison  Univ.,  lY,  1888,  p.  20, 

pi.  3,  fig.  17;— Geol.  Ohio,  YII,  1895,  pi.  23,  fig.  13. 
Loc,  Alexandria,  Ohio. 

Productus  nodicostatiu  Herrick.  Waverly  (L.  Garb.). 

Productus  uodocostatus  Herrick,  Bull.  Denison  Univ.,  lY,  1888,  p.  23. 
Loc,  Rush vi lie,  Ohio. 

Prodnctos  nodosnB  Newberry.  Upper  Garboniferons. 

Productus  nodosus  Newberry,  Ives's  Rep.  Colorado  River  of  tbe  West,  1861..  p. 
124,  pi.  1,  fig.  7; — Macombes'  Rep.  Expl.  Exped.  Santa  Fe  to  the  Great  Col- 
orado River  of  the  West,  1876,  p.  140,  pi.  3,  fig.  3. 

Loc.  Santa  Fe,  New  Mexico. 

Oba,  Probably  a  synonym  for  Productus  cora  d'Orbigny. 

Productus  norwoodi  Swallow.  Upper  Garboniferoas. 

Productus  (Strophalosiaf)  norwoodii  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  J, 

1858,  p.  182. 
Productus  norwoodi  Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1859, 

p.  35. 
Loc,  Cottonwood  Valley,  Kansas. 
Oha,  Compare  with  Productus  pnstulosus  Phillips  aud  P.  scabricnlus  (Martin). 

Regarded  by  Keyes  as  a  synonym  for  P.  uebraskaensis. 
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ProdnctoB  ooddentaliB  Newberry.  Upper  Garboniferona. 

Prodnctus  occidentaliB  Newberry;  Ives's  Rep.  Colorado  Riyer  of  the  West,  1861, 

p.  122;  pi.  2;  figs.  9,  10. 
Loc,  Banks  of  Cascade  River  near  the  junction  of  Great  and  Little  Colorado 

rivers. 

Prodnctus  orbignyanus  Geinitz  (non  de  Koninck)= Prodnctus  longi- 
spinns. 

ProdnctuB  ovatiu  Hall.  St.  Jx)nis  (L.  Garb.). 

Prodnctus  ovatus  Hall,  Geol.  Snrvey  Iowa,  I,  Pt.  11,  1858,  p.  674,  pi.  24,  fig.  1;— 
Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  49,  fig.  19.— Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  18,  fig.  19. 

Loc.  Ottamwa  and  Keosanqua,  Iowa. 

ProduotoB  papilio  Gabb.  Upper  Garboniferous. 

Prodnctus  papilio  Gabb,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  2d  ser.,  VIII,  1881, 

p.  902,  pi.  42,  fig.  12. 
Loc.  Lake  Titioaca,  Bolivia. 

Prodnctus  papnlatns  Hall=Productella  papnlata. 

FtoduotuB  parynliu  A.  Winchell.  Kinderhook  (L.  Garb.). 

Prodncta  parvnla  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1863,  p.  4. 
Loc,  Burlington,  Iowa. 

Prodnctus  parvus  Meek  and  Worthen.  Kaskaskia  (L.  Garb.). 

Prodnctus  parvus  Meek  and  Worthen,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1860,  p. 
450;— Geol.  Survey  Illinois,  II,  1866,  p.  297,  pi.  23,  fig.  4.— White,  Wheeler's 
£zpl.  and  Snrvey  west  100th  Merid.,  IV,  1875,  p.  83,  pi.  5,  fig.  6. 

Loc.  Chester,  Illinois;  Mountain  Spring,  Nevada. 

Prodnctus  (?)  peotinoideus  Sbepard. 

Prodncta  pectenoidea  Shepard,  American  Jour.  Sci.,  XXXIV,  1838,  p.  150,  fig.  4. 
Loc.  Vermilionvillo,  Lasalle  County,  Illinois. 

Od«.  The  geological  position  of  this  species  may  be  Trenton  or  Upper  Carbonif- 
erous.   The  illustration  is  unsatisfactory. 

Prodnctus  pertenuis  Meek.  Upper  Garboniferous. 

Prodnctus  cancrini  Geinitz  (non  de  Verneuil),  Carbon  und  Dyas  in  Nebraska, 

1866,  p.  54,  pi.  4,  fig.  6. 
Productus  pertenuis  Meek,  Final  Rep.  U.  S.  Geol.  Survey  Nebraska,  1872,  p.  164, 

pi.  1,  fig.  14;  pi.  8,  fig.  9. 
Loc,  Nebraska  City,  Nebraska;  Leavenworth,  Kansas;  KansaH  City,  Missouri. 

Prodnctus  pemvianus  d'Orbigny.  Upper  Garboniferous. 

Prodnctus  peruvianns  d'Orbigny,  Voyage  dans  TAmdrique  M6ridionale,  Pal., 

1842,  p.  52,  pi.  4,  fig.  4. 
Loc.  Yarbichambi,  Bolivia. 
Ohs.  Probably  a  synonym  for  Productus  semireticulatus. 

Prodnctus  pbillipsi  Norwood  and  Pratten.  Garboniferous. 

Productus  phillipsii  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia, 

m,  1854,  p.  8,  pi.  1,  ^g.  2. 
Loo,  Big  Canyon,  Humboldt  River,  Utah. 

Prodnctus  pileiformis  McGhe8ney= Prodnctus  cora. 

Prodnctus  pileolus  Shumard.  Upper  Garboniferous. 

Productns  pileolus  Shumai-d,  Trans.  St.  Louis  Acad.  Soi.,  I,  1858,  p.  291. 
Loc,  Gnadalnpe  Mountains,  Texas. 


330  SYNOPSIS    OF   AMERICAN   FOSSIL    BRACHIOPODA.         Ibuli.87. 

ProdnctnB  pociUam  Morton.  Upper  Oarboniferoas. 

ProdaotiiB  pocillum  MortoD,  Amer.  Jour.  Sci.,  XXIX,  1836,  p.  150,  pi.  2,  fig.  2. 
Loc,  Putnam  Hill,  Ohio. 
Obi,  Not  recognizable. 

Prodnctus  popei  Shuiiiard.  Upper  Carbouiferous. 

ProdnctuB  popei  Shumard,  Trans.  St.  Louis  Aoad.  Sci.,  1, 1868,  p.  290,  pi.  11, 

tig.  8. 
Loc,  New  Mexico  and  Texas. 

Productus  portlockianus  Norwoo<l  and  Pratten=Productu8  costatns. 
Productus  prattenianas  Norwood = Productus  cora. 

ProdnctoB  pnnctatns  (Martin).  Upper  Oarboniferous. 

Anomites  pnnctatns  Martin,  Petrefacta  Derbiensia,  1809,  p.  8,  pi.  37,  fig.  6. 
Prodnctns  pnnctatns f  Morton,  American  Jour.  Sci.,  XXIX,  1836,  p.  153,  pi.  26, 
iig.  38. 

Productus  pnnctatns  Shnmard,  Marcy's  Kop.  U.  S.  Expl.  Rod  River,  Lonisiana, 
1853,  p.  201,  pi.  1,  fig.  5;  pi.  2,  fig.  1. — Norwood  and  Pratten,  Jour.  Acad. 
Nat.  Sci.  Philadelphia,  III,  1854,  p.  19. — Marcon,  Gool.  North  America,  1858, 
p.  48,  pi.  6,  fig.  12. — Geinitz,  Carbon  und  Dyas  in  Nebraska,  1866,  p.  55. — 
McChesney,  Trans.  Chicago  Acad.  Sci.,  1, 1868,  p.  27,  pi.  1,  figs.  10, 11. — Meek, 
Final  Rep.  U.  S.  Geol.  Survey  Nebraska,  1872,  p.  169,  pi.  2,  fig.  6;  pi.  4,  fig, 
5. — Meek  and  Worthcn,  Geol.  Survey  Illinois,  V,  1873,  p.  569,  pi.  25,  fig.  13. — 
White,  Wheeler's  Expl.  and  Survey  west  100th  Meridian,  IV,  1875,  p.  114,  pi. 
7,  fig.  2;— Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  373,  pi.  42,  figs.  1-3.— 
Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.  1883,  pi.  50,  figs.  14-16.— White, 
Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  124,  pi.  27,  figs.  1-3.— Herriok, 
Bull.  Denison  Univ.,  II,  1887,  p.  48,  pi.  2,  fig.  29.— Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  I,  1892,  pi.  17A,  fig.  21 ;  pi.  19,  figs.  14-18.— Keyes,  Geol. 
Survey  Missouri,  V,  1895,  p.  51,  pi.  37,  fig.  1. — Smith,  Proc.  American  Phil. 
Soc,  XXXV,  1897,  p.  29  (extract). 

Productus  semipnnctatns  Sheppard,  American  .Jour.  Sci.,  XXXIV,  1838,  p.  153, 

fig.  9. 
Productus  tnbulospinns  McChesney,  Now  Pal.  Fossils,  1860,  p.  37. 
Productus  allied  to  punctutus  Etheridge,  Quart.   Jour.   Geol.   Soc.    London, 

XXXIV,  1878,  p.  630. 
Loc,  Europe;  Ohio;  Indiana;   Illinois;  Missouri;  Arkansas;  Nebraska;  Iowa; 

Nevada;  New  Mexico;  Feilden  Isthmus,  lat.  82<->  43'. 

ProdnctiM  pustaloBOB  Phillips.  Upi)er  Garbouiferoua. 

Producta  pustulosa  Phillips,  Geol.  Yorkshire,  II.  1836,  p.  216,  pi.  7,  fig.  15. 
Productus  pnstulosus  Marcon,  Geol.  North  America,  1858,  p.  48,  pi.  6,  fig.  1. — 

Geinitz,  Carbon  und  Dyas  in  Nebraska,  1866,  p.  55. 
Productus  pyxidiformis  Marcon,  Geol.  North  America,  1858,  p.  48,  pi.  6,  fig.  3. 
Productus  pustulosnsf  Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 

1&59,  p.  26. 
Loo.  Europe ;  Leavenworth,  Kansas ;  Tigeras,  New  Mexico. 
Ob8,  See  Productus  norwoodi. 

Productus  pyxidatus  Hall=Productella  pyxidata. 
Productus  pyxidiformis  de  Koniuck= Productus  pustulosus. 

Prodnctas  raricostatus  Herrick.  Waverly  (L.  Carb.). 

Productus  raricostatus  Herrick,  Bull.  Denison  Univ.,  IV,  1888,  p.  19,  pi.  3,  fig. 

19;— Geol.  Ohio,  VII,  1895,  pi.  22,  fig.  9. 
Loc,  Moots  Run,  Ohio. 

Productus  rarispinus  Hall=ProductelIa  rarispina. 
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Prodnctas  reticnlatna  Gabb.  Upper  Carboniferous. 

ProdnotuB  retioiilatus  Gabb,  Jonr.  Acad.  Nat.  Sci.  Philadelphia,  2d  ser.,  YIII, 

1881,  p.  302,  pi.  42,  fig.  13. 
Loc.  Lake  Titicaca,  Bolivia. 

Productos  rhomiannB  Derby.  Upper  GarboDiferoas. 

Prodnctus  rhomianns  Derby,  Bnll.  Cornell  ITniy.,  I,  1874,  p.  56,  pi.  3,  tigs.  20, 

41-44,  49. 
Loc,  Bomjardim  and  Itaitnba,  Brazil. 

Prodnctus  rogersi  Norwood  and  Pratten=ProductuR  nebraskaensis. 
ProductuB  nuhyilleniiB  Herrick.  Waverly  (L.  Garb.). 

Productas  rushvilleDsiH  Herrick,  Bull.  Denison  Univ.,  IV,  1888,  p.  22,  pi.  3,  fig. 

15;— Geol.  Ohio,  VII,  1895,  pi.  23,  fig.  15. 
Loc.  Rushville,  Newark,  and  Loudonville,  Ohio. 

Productns  scabrionlus  (Martin).  Lower  and  Upper  Carboniferous. 

Anomites  scabriculas  Martin,  Petrefacta  Derbiensia,  1809,  p.  8,  pi.  36,  fig.  5. 
Prodnctas  scabriculus  Norwood  and  Pratten,  Jonr.  Acad.  Nat.  Sci.  Philadelphia, 

III,  1854,  p.  17.— Marcou,  Geol.  North  America,  1858,  p.  47,  pi.  5,  fig.  6.— 
Newberry,  Ives's  Rep.  Colorado  River  of  the  West,  1861,  p.  125. 

Productns  scabriculusf  Geinitz,  Carbon  nnd  Dyas  in  Nebraska,  1866,  p.  54. 
Loc.  Enrope;  Pecos  Village  and  Santa  Fe,  New  Mexico;  Plattsmonth,  Nebraska; 
Caldwell  County,  Kentucky ;  Kashmere. 

ProdnctUB  scitoluB  Meek  and  Wortben.  St.  Louis  (L.  Garb.). 

Prodnctus  scitulus  Meek  and  Worthen,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1860, 

p.  451 ;— Geol.  Survey  Illinois,  II,  1866,  p.  280,  pi.  20,  fig.  6. 
Loc,  Alton,  Illinois. 

Prodnctus  semipunctatus  Sheppard= Prodnctus  punctatns. 
Prodnctus  semireticulatus  Hall,  1852  (uon  Martin )= Prodnctus  cora. 
Prodnctas  Bemireticnlatns  (Martin).        Lower  and  Upper  Carboniferous. 

Anomites  semiretlcnlatus  Martin,  Petrefacta  Derbiensia,  1809,  p.  7,  pi.  32,  figs. 
1,2;  pi.  33,  fig.  4. 

Productns  inoa  d'Orbigny,  Voyage  dans  l'Am6rique  M6ridionale,  Pal.,  1842,  p. 
51,  pi.  4,  figs.  1-3.— Derby,  Bull.  Mus.  Comp.  Zool.,  Ill,  1876,  p.  280. 

Productns  semireticulatus  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Phila- 
delphia, III,  1854,  p.  11.— HaU,  Pacific  R.  R.  Reports,  III,  1856,  p.  103,  pi.  2, 
figs.  16,  17;— Geol.  Survey  Iowa,  I,  Pt.  11^  ia58,  p.  637.— Marcou,  Geol.  North 
America,  1858,  p.  46,  pi.  5,  fig.  4;  pi.  6,  fig.  6. — Shumard,  Trans.  St.  Louis 
Acad.  Sci.,  1, 1858,  p.  292. — Newberry,  Ives's  Rep.  Colorado  River  of  the  West, 
1861,  p.  124.— Salter,  Quart.  Jour.  Geol.  Soc.  London,  XVII,  1861,  p.  64,  pi.  4, 
fig.  1.— Davidson,  Ibidem,  XIX,  1863,  p.  174,  pi.  9,  figs.  20, 21.— Meek,  Pal.  Cal- 
ifornia, 1, 1864,  p.  11,  pi.  2,  fig.  4.— Winchell,  Proc.  Acad.  Nat.  Sci.  Philadel- 
phia, 1865,  p.  115. — Geinitz,  Carbon  und  Dyas  in  Nebraska,  1866,  p.  61. — 
Tonla,  Sitzb.  der  k.  k.  Akad.  der  Wissensch.  zu  Wien,  IX,  1869,  p.  9. — 
Meek,  Final  Rep.  U.  8.  Geol.  Survey  Nebraska,  1872,  p.  160,  pi.  5,  fig.  7.— 
Derby,  Bnll.  ComeU  Univ.,  I,  1874,  p.  47,  pi.  4,  fig.  8;  pi.  6,  fig.  18;  pi.  7, 
figs.  5-7, 15, 16.— White,  Wheeler's  Expl.  and  Survey  west  of  the  100th  Merid- 
ian, IV,  1875,  p.  Ill,  pi.  8,  fig.  1.— Meek,  King's  U.  S.  Geol.  Expl.  40th  Pari., 

IV,  1877,  p.  69,  pi.  7,  fig.  5.— Hall  and  Whitfield,  Ibidem,  1867,  p.  267,  pi.  5,  figs. 
5,  6. — Dawson,  Acadian  Geol.,  3d  ed.,  1878,  p.  296,  fig.  97. — Etheridge,  Quart. 
Jonr.  Geol.  Soo.  London,  XXXIV,  1878,  p.  629.— Hall,  Second  Ann.  Rep.  N. 
Y.  State  Geol.,  1883,  pi.  49,  figs.  11-13;  pi.  50,  figs.  1^23.— White,  Thirteenth 
Rep.  State  Geol.  Indiana,  1884,  p.  125,  pi.  24,  figs.  1-3.— Herrick,  Bnll.  Deni- 
son Univ.,  Ill,  1888,  p.  31,  pi.  1,  fig.  26;  pi.  3,  fig.  24;  pi.  1,^^.U\^V,\ft> 
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Prodnctus  semireticiilatuB  (Martin) — Gontinued. 

fig.  6.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pi.  17A,  figs.  16-18; 

pi.  18,  figs.  11-13;  pi.  19,  figs.  19-23.— Keyes,  Geol.  Survey  MiBeonri,  V,  1895, 

p.  50,  pi.  36,  fig.  4. 
Productus  calhoaniannB  Swallow,  Trans.  St.  Loais  Acad.  Sci.,  1, 1858,  pp.  181, 

215. — Meek  and  Hayden,  Proo.  Acad.  Nat.  Sci.  Philadelphia,  1859,  p.  26.— 

Newberry,  Ivea's  Rep.  Colorado  River  of  the  West,  1861,  p.  123. 
Productns  setigems  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  638,  pi.  19,  fig.  3. 
Productus  setigems  var.  keokuk  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  639, 

pi.  19,  fig.  4. 
Productus  martini  A.  Winohell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1863,  p.  4. 
Productus  magnus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  17A, 

fig.  15. 
Loc,  Europe;  throughout  the  Carboniferous  of  North  America;  Feil  den  Isthmus, 

lat.  82^43';  Vixixil  and Sansiguan, Guatemala;  Yarbichambi,  Bolivia;  Bom- 

jardim  and  Itaituba,  Brazil ;  Tibet  and  Kashmere. 
OhB.  See  Productus  peruvianus  d'Orbigny  and  P.  magnicostatus. 

ProdnctuB  semireticiilatiiB  kaniiaiieniriii  Swallow.         Upper  Garboniferoas^ 

Productus  calhounianus  var.  kansasensis  Swallow,  Trans.  St.  Loois  Acad.  Sci.^ 

1, 1858,  p.  216. 
Loc,  Kansas  and  Missouri. 

■ 

ProdnctoB  semifltriatiiB  Meek.  Upper  Carboniferous^^ 

Productus  semistriatus  Meek,  Proo.  Acad.  Nat.  Sci.  Philadelphia,  1860,  p.  309. 

Meek,  Simpson's  Rep.  Expl.  Great  Basin  Terr.  Utah,  1876,  p.  349,  pi.  1,  fig-^ 
7;— King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  74,  pi.  7,  fig.  8.— Whit©^ 
Wheeler's  Expl.  and  Survey  west  100th  Meridian,  1881,  Appendix,  p.  V. 

Loc,  Utah  and  northern  New  Mexico. 

Productus  setigerus  Hall=Productus  semiretlculatns. 
Productus  setigerus  var.  keokuk  Hall=Productus  semireticulatus. 
Productus  shumardianus  HaIl=ProductelIa  shuioardana. 
Productus  speciosus  Hall=Productella  speciosa. 
Productus  spiuulicostus  Hall=Productella  spinulicosta. 
Productns  spleudens  Norwood  and  PratteD= Productus  longispina. 
Productus  subaculeatus  of  American  authors=Prodnctella  spinulicosta.. 

Productus  subalatus  HaIl=Productella  subalata. 

■ 

Prodnotus  Bubhorridus  Meek.  Carboniferous. 

Productus  subhorridus  Meek,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  75, 

pi.  7,  fig.  3. 
Loo,  Wasatch  Mountains,  Utah. 

Productus  sulcatus  CastelnausLepttena  rbomboidalis. 
Productus  sulcifer  de  yerneuiI=LeptaBna  rbomboidalis. 

ProductQB  swallovi  Beecber.  Easkaskia  (L.  Garb.). 

Koninckina  americana  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  94. 
Productus  swallovi  Beecher,  American  Jour.  Sci.,  3d  ser.,  XL,  1890,  p.  214. 
Loc.  Barretts  Station,  St.  Louis  County,  Missouri. 

Prodnctas  symmetriciiB  McCbesney.  Upper  Carboniferous. 

Productus  symmetricus  McChesney,  New  Pal.  Fossils,  1800,  p.  35;— Trans.  Chi- 
cago Acad.  Sci.,  I,  1868,  p.  25,  pi.  1,  fig.  9.— Meek,  Final  Rep.  U.  S.  Geol. 
Survey  of  Nebraska,  1872,  p.  167,  pi.  5,  fig.  6;  pi.  8,  fig.  13.— White,  Thir- 
teenth Rep.  state  Geol.  Indiana,  1884,  p.  123,  pi.  25,  figs.  1  and  2.— HaU  and 
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Prodnetns  Bymmetrioui  McChesney — Goutinned. 

Clarke,  Pal.  New  York,  VIXI,  Pt.  1, 1892,  pi.  17A,  figs.  19, 20.— Keyea,  Geol. 
Sarvey  Missoiiri,  Y,  1895,  p.  48,  pi.  36,  fig.  2. 
Loo.  Lasalle  and  Springfield,  Illinois ;  Iowa;  Miasonri;  Nebraska;  Indiana. 

ProduotuB  tenniooftatuB  Hall.  St.  Louis  (L.  Garb.). 

ProductuB  tennicoetatuB  Hall,  Oeol.  Survey  lowsi,  I,  Pt.  II,  1858,  p.  675,  pi.  24, 
fig.  2;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  49,  fig.  18.--Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  18,  fig.  18.— Keyee,  Geol.  Survey 
MiBBonri,  V,  1895,  p.  44. 

Loc,  Milan,  IllinoiB. 

ProdactQs  truncatus  Hall=Strophalo8ia  trancata. 
Prodnctus  tabulospinns  Sheppard=:Productas  panctatns. 

ProdnetnB  nndiferuB  de  Koninck.  Upper  Garboniferous. 

ProdnctuB  undiferuB  de  Koninok,  M4m.  de  la  Soc.  Royale  des  Sciencee  de  Li^ge, 
IV,  1846,  p.  153,  pi.  5,  ^g,  4 ;  pi.  11,  fig.  5. — Norwood  and  Pratten,  Jonr.  Acad. 
Nat.  Sci.  Philadelphia,  III,  1854,  p.  9. 

Loe,  Europe;  Caeeyville,  Illinois;  Poeey  County,  Indiana. 

Oh9.  See  Prodnctus  boonensis  Swallow. 

ProdactuB  yiUieni  d'Orbigny.  Upper  Garboniferons. 

Prodnctus  villieiBi  d'Orbigny,  Voyage  dans  TAm^rique  Mdridionale,  Pal.,  1842, 
p.  53,  pi.  4,  figs.  12, 13. — de  Koninok,  Rechercbes  sur  les  Animaux  Fossiles, 
Pt.  I,  1847,  p.  109,  pi.  11,  fig.  1.— Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci. 
Philadelphia,  III,  1854,  p.  17. 

Loc.  Yarbichambi,  Bolivia;  Keg  Creek,  Missouri. 

ProdnctHB  viniJTialiB  White.  Burlington  (L.  Garb.). 

ProductuB  viminalis  White,  Proc.  Boston  Soo.  Nat.  Hist.,  IX,  1862,  p.  29. 

Loc.  Burlington,  Iowa. 

06«.  .White  regards  this  species  as  a  Bynonym  for  Prodnctus  costatus  Sowerby. 

Prodnctas  vittatas  Hall = Product  as  alternatus. 

Productus  wabashensis  Norwood  and  Pratten = Prodnctus  longispiua. 

ProductuB  waUadanuB  Derby.  Upper  Garboniferous. 

Prodnctus  wallacianns  Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  57,  pi.  3,  figs. 

46-48;  pi.  6,  fig.  5. 
Loc.  Bon^ardim  and  Itaituba,  Brazil. 

Productus  wilberanus  McGhesney=Productu8  nebraskaensis. 
ProdnctuB  wortheni  Hall.  Keokuk  (L.  Garb.). 

ProdnotuB  wortheni  Hall,  Qeol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  635,  pi.  19,  fig.  1. 

Loc.  Nauvoo,  lUinois. 

Ohs.  Compare  with  Productus  marginicinctus  Prout. 

PioduetuB  weypreohti  Toula.  Upper  Garboniferous. 

Prodnctus  weyprechti  Toula,  Sitzb.  der  k.  k.  Akad.  der  Wissensch.  zii  Wien, 

1873,  p.  138,  pi.  1,  fig.  4. 
Prodnctus  weypreohti  f  Etheridge,  Quart.  Jour.  Geol.  Soc.  London,  XXXIV,  1878, 

p.  631. 
Loo.  Cape  Joseph  Henry,  lat.  82^  oC. 

PBOTOBHTVCHA  Hall  and  Glarke.  Genotype  Atrypa  dubia  Hall. 

Protorhyncha  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  180;— 
Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist^  1895,  p.  824. 
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Protorhyncha  (?)  antiqiiata  (Billings).  Lower  Cambrian. 

Camarella  antlquata  Billings,  Pal.  FossiIb,  1, 1861,  p.  10,  fig.  13; — Geol.  Vermont, 
II,  1861,  p.  949,  fig.  353;— Geol.  Canada,  1863,  p.  284,  fig.  290.— Walcott,  BiiU- 
U.  S.  Geol.  Survey,  30,  1886,  p.  122,  pi.  7,  fig.  8;— Tenth  Ann.  Rep.  U.  S.  Geol. 
Survey,  1891,  p.  613,  pi.  72,  fig.  3. 

Camarella  f  anti(iuata  Hall  and  Clarke,  Pal.  New  York,  VUI,  Pt.  II,  1893,  p.  220. 

Lov,  Swanton.  Vermont. 

Protorhyncha  dnbia  Hall.  Chazy  (Ord.). 

Atrypa  dubia  Hall,  Pal.  New  York,  I,  1847,  p.  21,  pi.  4  bis,  fig.  5. 
Rhynchonella  dnbia  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  6S. 
Protorhyncha  dubia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  180- 
IjOc.  Chazy,  New  York;  Highbridge,  Kentucky;  Lascafisas,  TennesHee. 

Protorhyncha  (f)  minor  (Walcott).  Lower  Ganibriaik. 

Camarella  (f)  minor  Walcott,  Proc.  U.  S.  Nat.  Mas.,  XII,  1889,  p.  36;— Tentl* 
Ann.  Rep.  U.  S.  Geol.  Survey,  1891,  p.  614,  pi.  72,  fig.  4.— Hall  and  Clarko^ 
Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  221. 

Loc,  Stisslngvllle,  New  York. 

Ohs,  May  be  the  type  of  a  new  genns.  Its  affinities  are  rather  with  the  Rhyn.' 
chonellidas  than  with  Peutamerida). 

Protorthis  Hall  and  Clarke=Billing8ella. 

Protosiphon  Matthew.  Genotjrpe  P.  kempanas  Matthew". 

Protosiphon  Matthew,  Geol.  Mag.,  dec.  IV,  IV,  1897,  p.  70. 

Protonphon  kempanns  Matthew.  Lower  Gambrian  - 

Protosiphon  kempanum  Matthew,  Geol.  Mag.,  dec.  IV,  IV,  1897,  p.  70,  figs.  1-4:  - 
Loc,  Long  Island,  Kings  County,  New  Brunswick. 

Protozyga  Hall  and  Clarke=Zygospira. 

Pseadocrania  anomala  A.  Winchell=Orthothetes  anomalus. 

PTYCHOSPEttA  Hall  and  O.        Genotype  Terebratula  ferita  von  Buch« 

Ptychospira  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  112,  fig.  102;— 
Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  792. 

Ptychospira  sexplicata  (White  and  Whitfield.)  Waverly  (L.  Oarb.)- 

Retzia  sexplicata  White  and  Whitfield,  Proc.  Boston  Soc.  Nat.  Hist.,  VIII,  1862, 

p.  294. 
Ptychospira  sexplicata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

112,  pi.  50,  figs.  13,  14;  pi.  83,  fig.  28. 
Loc,  Burlington,  Iowa. 

PUOHAX  Hall  and  0.        Genotyi)e  Ehynchonella  acaminata  (Martin). 

Pugnax  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  202 ;— Thirteenth 

Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  828. 
Ohi,  Subgenus  of  Hypothyris. 

Pngnaz  (?)  dawsoniana  (Davidson).  Upper  Garboniferoas. 

Rhynchonella  dawsoniana  Davidson,  Quart.  Jour.  Geol.  Soc.  London,  XIX,  1863, 

p.  172,  pi.  9,  figs.  13,  14. 
Rhynchonella  ?  dawsoniana  Dawson,  Acadian  Geology,  3d  ed.,  1878,  p.  294, 

fig.  93. 
Pugnax  ( f )  dawsonianus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  18^3,  p. 

214,  pi.  62,  figs.  30-33. 
Loo,  Lennox  Passage,  Npvfk  Scotia, 
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Pagnax  globnlina  (Pbillips  Bp.f)  (Dayidson).  CJpper  Garboniferoas. 

f  Terebratula  globuliua  Phillips,  £ncyl.  Metr.,  IV,  1834,  pi.  8,  iig.  3. 
Camarophoriaf  globnlinaf  DaA^idson,  Quart.  Jour.  Geol.  Soc.  Loudon,  XIX,  1863, 

p.  171,  pi.  9,  figs.  11, 12. 
Camarophoria  globuliua f  Dawson,  Acadian  Geology,  3d  ed.,  1878,  p.  293,  fig.  92. 
Pngnax  globuliua  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  214. 
Zoo.  De  Bert  River,  Nova  Scotia. 

Pugnax  grosvenori  Hall.  St.  Loais  (L;  Garb.). 

Rbynchonella  grosvenori  Hall,  Traus.  Albany  Institute,  IV,  1858,  p.  10. — Whit- 
field, Bull.  American  Mus.  Nat.  Hist.,  I,  1882,  p.  53,  pi.  6,  figs.  31-34.— Hall, 
Twelfth  Rep.  State  Geol.  Indiana,  1883,  p.  331,  pi.  29,  figs.  31-34. 

Pugnax  grosvenori  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  60, 
figs.  13-17. 

I..OC,  Spergen  Hill  and  Bloomington,  Indiana;  Alton,  Illinois;  near  Princeton, 
Kentucky. 

Pngnax  mntata  Hall.  Keokuk  and  St.  Louis  (L.  Garb.). 

Rbynchonella  mntata  Hall,  Trans.  Albany  Institute,  IV,  1858,  p.  10; — Geol. 

Survey  Iowa,  I,  Pt.  II,  1&58,  p.  658,  pi.  23,  fig.  2.— Whitfield,  Bull.  American 

Mus.  Nat.  Hist.,  1, 1882,  p.  52,  pi.  6,  fig.  46.— Hall,  Twelfth  Rep.  State  Geol. 

Indiana,  1883,  p.  332,  pi.  29,  figs.  43-45. 
Pugnax  mutatus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  204,  pi. 

60,  figs.  18-22. 
Loc.  Alton  and  Warsaw,  Illinois;  Boonville,  Missouri. 

Pugnax  ottumwa  (White).  St.  Louis  (L.  Garb.). 

Rbynchonella  ottumwa  White,  Proc.  Boston  Soc.  Nat.  Hist.,  IX,  1862,  p.  23; — 
Twelfth  Ann.  Rep.  IT.  S.  Geol  Survey  Terr.,  1883,  p.  165,  pi.  41,  fig.  5. 

Pugnax  ottumwa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  204,  pi. 
60,  figs.  23-26. 

Loc,  Ottumwa  and  Oskaloosa,  Iowa;  Clark  County,  Missouri. 

Pugnax  pugnus  (Martin).  Upper  Devoniau. 

Conchy liolith us  Anomites  pngniis  Martin,  Petrefacta  Derbiensia,  1809,  tab.  22, 
figs.  4,  5. 

Terebratula  pugnus  Sowerby,  Mineral  Conohology,  1825,  pi.  425,  figs.  1-6. 

Rbynchonella  pugnus  Davidson,  Mon.  British  Carb.  Brach.,  Pal.  Soc,  1860,  p. 
97,  pi.  32,  figs.  1-15.— Williams,  American  .lour.  Sci., 3d  ser.,  XX V,  1883,  p.  99,— 
Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  155,  pi.  14,  fiir.  7.— Clarke, 
Bull.  IT.  S.  Geol.  Survey,  16,  1885,  p.  73.— Whiteaves,  Cont.  Canatlian  Pal., 
I,  1891,  pp.  230,  290. 

f  Rbynchonella  pugnus  Daw  son,  Acadian  Geology,  3d  ed.,  1878,  p.  295. 

Pugnax  pugnus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  203,  pi. 
60,  figs.  6-10. 

Loc,  £urope;  High  Point,. New  York;  Eureka  district,  Nevada;  Mackenzie  and 
Athabasca  rivers,  Canada;  in  the  Carboniferous  of  Windsor  and  East 
River,  Nova  Scotia  (Dawson);  San  Saba  Valley,  Texas  (Roemer). 

Pngnax  pugnus  alta  (Galviii).  Upper  DevoDian. 

Rbynchonella  alta  Calvin ;  paper  read  before  the  Iowa  Acad.  Sci.,  and  a  named 

photographic  plate  distributed. 
Rbynchonella  pugnus  var.  alta  Williams,  Bull.  Geol.  Soc.  America,  1, 1890,  pi.  12, 

figs.  5-7. 
Pugnax  altus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  203,  pi.  60^ 

figs.  1-5. 
Loc.  Solon,  Iowa. 
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Pognax  pugnuB  musourieniis  (Shamard).  Waverly  (L.  Garb.). 

Rhynchonella  missouiienais  Shamard,  Geol.  Kep.  Missouri,  1855,  p.  204,  pi.  5C, 

iig.  5a  (non  figs.  5b,  5c  =  Pugnax  striaticostata). — Meek  and  Worthen,  Qeol. 

Survey  minois,  II,  1866,  p.  153,  pi.  14,  fig.  4. — Keyes,  Geol.  Survey  Misaoori, 

V,  1895,  p.  100. 
Pugnaz  misfiouriensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  204, 

pi.  60,  figs.  3.3,  34;  pi.  62,  figs.  44,  45. 
Xoc'  Cooper  County,  Missouri;  Burlington,  Iowa;  Rockford,  Indiana;  Scioto- 

ville  and  Richfield,  Ohio. 

Pugnax  rockymontaiia  (Marcoa).  Upper  Garbouiferous. 

Terebratula  rockymontana  Marcou,  Geol.  N.  America,  1858,  p.  50,  pi.  6,  fig.  13. 
Rhynchonella  eatoniffiformis  McChesney,  New  Pal.  Fossils,  1860,  p.  49. 
Rhynchonella   rockymontana  White,  Wheeler's  Expl.  and  Snrvey^  west  100th 

Mend.,  IV,  1875,  p.  131,  pi.  9,  fig.  1. 
Pugnaz  eatoniiformis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  204, 

pi.  60,  figs.  11, 12. 
Loc.  Pecos  Village,  New  Mexico;  Cedar  Range,  Utah;  Grays  ville,  Illinois. 

Pognax  8triatioo8tata  (Meek  and  Worthen).  Kinderhook  (L.  Garb.). 

Rhynchonella  missouriensis  Shumard,  Geol.  Rep.  Missouri,  1855,  p.  204,  PI.  C, 
figs.  5b,  5c  (non  5a=Pngnax  pngnus  missouriensis). — Meek  and  Worthen, 
Geol.  Survey  Illinois,  III,  1868,  p.  450,  pi.  14,  fig.  7. 

Rhynchonella  striatocostata  Meek  and  Worthen,  Ibidem,  III,  1868,  p.  452. 

Pugnax  striatocostata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  204. 

Loc.  Cooper  County,  Missouri. 

Pugnaz  Bwallovana  (Shumard).  Upper  Garboniferous. 

Camarophoria  swallovana  Shumard,  Trans.  St.  Louis  Acad.  Sci.,  I,  1859,  p.  394, 

pi.  11,  fig.  1. 
Pugnax  swalloviana  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  p.  204, 

pi.  60,  figs.  27-32. 
Loc,  Guadalupe  Mountains  of  New  Mexico  and  Texas. 

Pugnax  ntah  (Marcoa).  Upper  Garboniferons. 

Terebratula  utah  Marcou,  Geol.  N.  America,  February,  1858,  p.  51,  pi.  6,  fig.  12. 
Rhynchonella  (Camarophoria)  osagensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I, 

June,  1858,  p.  219. 
Rhynchonella  utah.  Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1859, 

p.  27. — Newberry,  Ives's  Rep.  Colorado  River  of  the  West,  1861,  p.  128.— 

White,  Wheeler's  Expl.  and  Survey  west  100th  Meridian,  IV,  1875,  p.  128,  pi. 

9,  fig.  2;— Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  132,  pi.  25,  fig.  6. 
f Rhynchonella  species  Salter,  Quart.  Jour.  Geol.  Soc.  London,  XVII,  1861,  p.  64, 

pi.  4,  fig.  5. 
Camarophoria  globulina  Geinitz  (non  Phillips),  CarlK>u  und  Dyas  in  Nebraska, 

1866,  p.  38,  pi.  3,  fig.  5. 
Rhynchonella  osagensis  Meek,  Final  Rep.  U.  S.  Geol.  Survey  Nebraska,  1872,  p. 

179,  pi.  1,  fig.  9;  pi.  6,  fig.  2.— Meek  and  Worthen,  Geol.  Survey  Illiuoia,  V, 

1873,  p.  571,  pi.  26,  fig.  22. 
Pugnax  Utah  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  204,  pi.  60, 

figs.  39-42. 
Rhynchonella  uta  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  103,  pi.  41,  fig.  7. 
Iroc.  Salt  Lake  City,  Utah ;  Indiana ;  Illinois ;  Iowa ;  Missouri ;  Kansas ;  Arkansas; 

Nebraska. 
Oba,  Compare  with  Pugnax  pleurodon. 
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fiAjrui  JsSQUnrA  Hall  and  G.  Genotype  Strophotnenaaltemata  Emmons. 

Stropliomena  (non  Rafinesqae)  Billings,  Canadian  Nat.  Geol.,  I,  1856,  p.  133; — 
Canadian  Jour.,  VI,  1861,  p.  329;— Pal.  Fossils,  I,  1862,  p.  115.^Hall,  Pal. 
New  York,  IV,  1867,  p.  76.— Meek,  Pal.  Ohio,  I,  1873,  p.  73.— N.  H.  Winchell, 
Ninth  Ann.  Rep.  Geol.  Nat.  Hist.  Survey  Minnesota,  1881,  p.  118. — Shaler, 
Fossil  Brachiopoda  of  the  Ohio  Valley,  1887,  p.  4. — Herrick,  Bull.  Deuison 
University,  IV,  1888,  p.  14. — Nettelrotb,  Kentucky  Fossil  Shells,  Mem.  Ken- 
tucky Geol.  Survey,  1889,  p.  169. 

Bafinesquina  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  281.— Winchell 
and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  400. — Hall  and  Clarke, 
Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  279. 

Kafinesquina  altemata  (Emmons).  Trenton  to  Lorraine  (Ord.)* 

Leptaena  altemata  Conrad,  Second  Ann.  Rep.  N.  V.  Geol.  Survey,  1838,  p.  115 
(unde6ned).— Hall,  Pal.  New  York,  1, 1847,  pp.  102,  286,  pi.  31,  fig.  1 ;  pi.  31A, 
fig.  1;  pi.  79,  fig.  2.— Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  818, 
fig.  600. 

Strophomena  altemata  Conrad,  Third  Ann.  Rep.  N.  Y.  Geol.  Survey,  1839,  p.  63 
(undefined); — Fourth  Kep.  Ibidem,  1840,  p.  201  (undefined); — Fifth  Rep. 
Ibidem,  1841,  p.  37  (undefined). — Emmons,  Geol.  N.  Y. ;  Rep.  Second  Dist., 

1842,  p.  395,  fig.  3.— Billings,  Canadian  Nat.  Geol.,  I,  1856,  p.  204,  figs.  3,  4;— 
Canadian  Nat.  Geol.,  V,  1860,  p.  51;— Pal.  Fossils,  I,  1862,  p.  117;— Geol. 
Canada,  1863,  p.  163,  fig.  140.— Meek,  Pal.  Ohio,  I,  1873,  p.  88,  pi.  7,  fig.  1.— 
Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  51. — White,  Second  Ann.  Rep. 
Indiana  Bureau  of  Statistics  and  Geol.,  1880,  p.  481,  pi.  1,  figs.  6,  7; — Tenth 
Rep.  State  Geol.  Indiana,  1881,  p.  113,  pi.  1,  figs.  6,  7. — Hall,  Second  Ann. 
Rep.  N.  Y.  State  Geol.,  1883,  pi.  38,  figs.  6-11.— Shaler,  Fossil  Brachiopoda 
of  the  Ohio  Valley,  1887,  p.  4,  pis.  2,  3. — Keyes,  Geol.  Survey  Missouri,  V, 
1895,  p.  70,  pi.  39,  fig.  3. 

Orthis  hnroniensis  Castelnau,  Essai  Syst^me  Silnrien  I'AnK^rique  Septentrionale, 

1843,  p.  37,  pi.  14,  fig.  6. 

Orthis  plana  Castelnau  (non  Pander),  Ibidem,  1843,  p.  38,  pi.  14,  fig.  1. 

Strophomena  angulataf  Owen,  Geol.  Expl.  Iowa,  Wisconsin,  and  Illinois,  1844, 
pi.  18,  figs.  1,  3. 

Strophomena  antlcostiensis  Shaler,  Bull.  Mus.  Comp.  Zool.,  4,  1865,  p.  62. 

Bafinesquina  alternata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  282, 
pi.  8,  figs.  6-11,  27,  28;  Pt.  II,  1895,  pi.  84,  figs.  17, 18.— WincheU  and  Schu- 
chert, Minnesota  Geol.  Survey,  III,  1893,  p.  404,  pi.  31,  figs.  32-34.— Whiteaves, 
Pal.  Fosa.,  Ill,  Pt.  Ill,  1897,  p.  171. 

Loc.  New  York;  Ohio;  Indiana;  Illinois;  Missouri;  Wisconsin;  Minnesota;  Can- 
ada; Manitoba;  Anticosti. 

Obi,  This  species  was  not  defined  or  figured  by  Conrad.  The  first  illustration 
was  g^ven  by  Emmons,  and  in  the  following  year  it  was  figured  and  defined 
by  Castelnau  as  Orthis  huroniensis. 

Baflnesquina  altemata  altemistriata  Hall.  Lorraine  (Ord.). 

Leptcena  alternistriata  Hall,  Pal.  New  York,  I,  1847,  p.  109,  pi.  3tB,  fig.  1. 
Strophomena  alternistriata  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859, 

p.  70. 
Strophomena  alternata  var.  alternistriata  Miller,  Cincinnati  Quart.  Jour.  Sci., 

II,  1875,  p.  53. 
Bafinesquina  alternistriata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p. 

283. 
Loc,  Cincinnati,  Ohio ;  Maysville,  Kentucky ;  Madison,  Indiana. 
Ob$.  Meek  regarded  this  variety  as  a  synonym  for  S.  altemata. 

Bull.  87 22 
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Baflnesqnina  alternata  fraota  (Meek).  Lorraine  (Ord.)« 

Strophomena  alternata  yar.  fracta  Meek,  Pal.  Ohio,  I,  1873,  p.  91,  pi.  7,  fig,  3. 
Strophomena  fraota  Miller,  Cincinnati  Quart.  Jour,  del.,  I,  1874,  p.  13; — Ibidem, 

II,  1875,  p.  54. 
Loc,  Cinoinnati,  Ohio. 

Bafinesqtiina  alternata  loxorhytis  Winchell  and  Schnchert=B.  kingi. 
Eafinesquina  alternata  loxorhytis  (Meek).  Lorraine  (Ord.). 

Strophomena  alternata  var.  loxorhytis  Meek,  Pal.  Ohio,  I,  1873,  p.  91. — Miller, 

Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  tiS. 
Loc.  Cincinnati,  Ohio. 

Eaflnesquina  alternata  narata  (Conrad).  Lorraine  (Ord.). 

Strophomena  naauta  Conrad,  Jour.  Acad.  Nat.  Scl.  Philadelphia,  VIII,  1842,  p. 

260.— Emmons,  Qeol.  New  York;  Rep.  Third  Dist.,  1842,  p.  403,  fig.  3. 
Strophomena  alternata  yar.  nasuta  Miller,  Cincinnati    Quart.  Jour.  Sci.,  11, 

1875,  p.  53. 
Loc,  Jefferson  County,  New  York ;  Cincinnati,  Ohio. 

Eaflnesqnina  (?)  atava  (Matthew).  Calciferous  (Ord.). 

Strophomena  ataya  Matthew,  Trans.  Royal  Soc.  Canada,  1893,  p.  102,  pi.  7,  fig.  8. 
Loc,  Mary  Island,  near  St.  John,  New  Brunswick. 

Bafineftqnina  aurora  (Billings).  Calciferous  (Ord.). 

Strophomena  aurora  Billings,  Pal.  Fossils,  I,  1865,  p.  218,  fig.  202. 
Loc.  Table  Head,  etc.,  Newfoundland. 

Eafineftqnina  ceres  (Billings).        Lorraine  and  Anticosti  (Ord.  and  Sil.). 

Strophomena  ceres  Billings,  Canadian  Nat.  Geol.,  V,  1860,  p.  54; — Pal.  Fossils, 

1, 1862,  p.  119. 
Loo,  Anticosti. 

Eafineftqnina  deltoidea  (Conrad).  Trenton  and  TJtica  (Ord.). 

strophomena  deltoidea  Conrad,  Third  Ann.  Rep.  N.  Y.  Geo].  Survey,  1839,  p. 

64;— Fifth  Rep.,  Ibidem,  1841,  p.  37.— Vanuxem,  Geol.  N.  Y.;  Rep.  Third 

Dist.,  1842,  p.  46,  fig.  2.— Emmons,  Geol.  N.  Y. ;  Rep.  Second  Diet.,  1842,  p. 

389,  fig.  2.— Billings,  Geol.  Canada,  1863,  p.  163,  fig.  141.— Keyes,  Geol.  Sur- 
vey Missouri,  V,  1895,  p.  69. 
Strophomena  camerata  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842, 

p.  254,  pi.  14,  fig.  5. 
Leptsena  camerata  Hall,  Pal.  New  York,  I,  1847,  p.  106,  pi.  31A,  fig.  2. 
LeptsBua  deltoidea  Hall,  Ibidem,  1847,  p.  106,  pi.  31A,  fig.  3. 
Streptorhynchns  (Strophonella)  deltoidea  Hall,  Second  Ann.  Rep.  New  York 

State  Geol.,  1883,  pi.  42,  figs.  1,  2,  4  (non  fig.  3). 
Refinesquina  deltoidea  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  9A, 

figs.  1,  2, 4. — Winchell  and  Sohuchert,  Minnesota  Geol.  Survey,  III,  1893,  p. 

403,  pi.  31,  figs.  30,  31.— Whiteaves,  Pal.  Foss.,  Ill,  Pt.  Ill,  1897,  p.  170. 
Loc.  Trenton  Falls,  ^tc,  New  York;  St.  Paul,  Cannon  Falls,  etc.,  Minnesota; 

Oshkosh,  Wisconsin ;  Dubuque,  Iowa ;  Pike  County,  Missouri ;  Ottawa  and 

Lake  Winnipeg,  Canada. 

Kaflnesqnina  SEUKsiata  Hall.  Chazy  (Ord.). 

Lept«Bna  fasoiata  Hall,  Pal.  New  York,  1, 1847,  p.  20,  pi.  4  bis,  ^g,  3. 
Strophomena  fasciata  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  70. 
Rafinesquina  fasoiata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  283. 
Loc,  Chazy,  Clinton  County,  New  York. 
Ohs,  Should  be  compared  with  R.  alternata. 

Eafineftqnina  imbrex  (Pander).  Lorraine  (Ord.). 

Strophomena  imbrex(f)  Billings,  Pal.  Fossils,  I,  1862,  p.  128,  fig.  106. 
Zoc,  Europe;  Anticoeti. 
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Saflxiefqniiia  inoranata  (Hall).  Ohazy  and  Black  Klver  (Ord. 

LeptsBnft  incramata  Hall,  Pal.  New  York,  I,  1847,  p.  19,  pi.  4  bis,  fig.  3. — Rogexi 

Geol.  PennsylYania,  II,  Pt.  II,  1858,  p.  817,  fig.  591. 
Strophomena  inorassata  Billings,  Canadian  Nat.  Geol.,  IV,  1859,  p.  443. 
Loc.  Chazy,  New  York ;  Mingan  Island,  Canada. 

TUflnanqTiina  kingi  (Whitfield).  Lorraine  (Ord.)« 

Strophomena'  kingi  Whitfield,  Ann.  Rep.  Geol.  Survey  Wisconsin,  1877,  p.  72;— > 

Geol.  Wisconsin,  IV,  1882,  p.  261,  pi.  12,  figs.  15,  16. 
Rafinesqnina  altemata  var.  loxorhytis  Winchell  and  Schnchert,  Minnesota  Geol. 

Survey,  III,  1893,  p.  407,  pi.  31,  tigs.  35-37;  pi.  32,  figs.  59,  60. 
Rafinesqnina  kingi  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  283. 
Loe,  Delatield,  Wisconsin ;  near  Spring  Valley,  Minnesota. 

Uaflnanqnina  lata  Whiteaves.  Lorraine  (Ord.). 

Rafinesqnina  lata  Whiteaves,  Canadian  Rec.  Scl.,  1895,  p.  392; — Whiteaves,  Pal. 

Foss.,  Ill,  Pt.  Ill,  1897,  p.  172,  pi.  19,  figs.  2-5. 
Loe.  Red  River  Valley  and  Lake  Winnipeg,  Manitoba. 

EaftnaBqnina  mericoita  (Shnmard).  t  Trenton  (Qrd.). 

Leptflsna  mesacosta  Shnmard,  Geol.  Rep.  Missouri,  1855,  p.  205,  PI.  C,  fig.  2. — 

Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  76. 
fjoo.  Cape  Girardeau,  Missouri. 

Rafinesqnina  minnesotaenris  (N.  H.  Winchell).  Trenton  (Ord.). 

Strophomena  deltoidea  Owen  (non  Conrad),  Geol.  Expl.  Iowa,  Wisconsin,  and 

Illinois,  1844,  pi.  16,  fig.  8;  pi.  17,  fig.  6. 
Leptsena  deltoidea  Owen,  Geol.  Rep.  Wisconsin,  Iowa,  and  Minnesota,  1852,  p. 

620,  tab.  2B,  fig.  10  (not  the  middle  figure). 
Strophomena  inorassata  Hall  (non  1847),  Geol.  Wisconsin,  1, 1862,  p.  42,  fig.  16. — 

Hall  (non  1847),  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  38,  figs.  1-5. 
Strophomena  minnesotensis  N.  H.  Winchell,  Ninth  Ann.  Rep.  Geol.  Nat.  Hist. 

Survey  Minnesota,  1881,  p.  120. 
Rafinesqnina  minnesotensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 

p.  283. — Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  401, 

pi.  31,  figs.  25-29. 
Loc.  Minneapolis,  etc.,  Minnesota;  Beloit,  Wisconsin;  Decorah  and  McGregor, 

Iowa;  central  Kentucky;  Lebanon,  Tennessee. 
Ob$.  This  species  is  probably  not  identical  with  R.  inorassata  (HaU)  of  the 

Chazy  terrane. 

Bafineiqnina  minnesotaennB  inqoassa  (Sardeson).  Trenton  (Ord.). 

Strophomena  inqnassa  Sardeson,  Bull.  Minnesota  Acad.  Nat.  Sci.,  Ill,  1892,  p. 

334,  pi.  5,  figs.  22-24. 
Rafinesqnina  minnesotensis  var.  inquassa  Winchell  and  Schuchert,  Minnesota 

Geol.  Survey,  III,  1893,  p.  403,  pi.  31,  figs.  27,  28. 
Loe.  Minneapolis  and  St.  Paul,  Minnesota ;  Miueralpoint,  Wisconsin. 

Rafinesqnina  niteni  (Billings).  Lorraine  (Ord.). 

Strophomena  nitens  Billings,  Canadian  Nat.  Geol.,  V,  1860,  p.  53,  fig.  1;— Pal. 

Fossils,  1, 1862,  p.  118,  fig.  97;— Geol.  Canada.  1863,  p.  209,  fig.  208. 
Rafinesqnina  nitens  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  283. 
Loe,  Anticosti. 

Rafinesqnina  (1)  obsonra  Hall.  Clinton  (Sil.). 

LeptsBua  obsonra  Hall,  Pal.  New  York,  II,  1852,  pp.  62,  103,  pi.  21,  figs.  2,  6. 
I  Strophomena  obscura  HaU,  Twelfth  Rep.  N.  Y.  8tate  Cab.  Nat.  Hist.,  1859,  p.  82. 

Strophomena  obscura?  Foerste,  Proo.  Boston  Soc.  Nat.  Hist.,  XXIV,  1890,  p.  306, 
I  pi.  6,  figs.  15,  16. 

.         Rafinesqnina  f  obscura  Hall  and  Clarke,  Pal.  New  York,  \1U,  Yt.  \,  V^^^^J-"^^- 
I         Loe.  Near  Vtioa  and  Kirkland,  New  York;  Combeiland  Oai^,  T«nu«aen^« 
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BAfineflqnina  sqnamnla  (James).  Lorraine  (Old.). 

StrophomeDa  sqnamula  James,  Cinoinnati  Quart.  Jour  Sci.,  I,  1874,  p.  335. 
Rafineequina  squamula  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  283. 
Loc.  Cincinnati,  Ohio. 

Rafineftqnina  tennilineata  (Conrad).  Trenton  (Ord.). 

Strophomena  tenuilineata  Conrad,  Jour.  Acad.   Nat.  Sci.  Philadeiphia,  YIII, 

1842,  p.  259.— Hall,  Twelfth  Rep.  New  York  State  Cab.  Nat.Hist.,  1859,  p.  70-  . 
Leptffina  tenuilineata  Hall,  Pal.  New  York,  I,  1847,  p.  115,  pi.  31B,  fig.  8. 
Loc.  ''Occurs  in  Trenton  limestone.'' 

Eafinesqiima  nlriohi  (James).  Utica  (Ord.)- 

Strophomena  (f)  ulrichi  James,  The  PalsBontologist,  1,  1878,  p.  6. 

Rafinesquina  ulrichi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  28^, 

pi.  15A,  figs.  37,  38. 
Loo,  Cincinnati,  Ohio. 

EEHSSELiEEIA  Hall.  Genotype  Terebratula  ovoides  EatOY^. 

Rensselseria  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  39;— I>»fcl. 
New  York,  III,  1859,  p.  454.— Dall,  American  Jour.  Conchology,  VI,  1870,  X»- 
105. — Claypole,  Proc.  American  Philosophical  Soc,  1883,  p.  235.— Hall  a^-xm^ 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  255;— Thirteenth  Ann.  R«»I>- 
N.  Y.  State  Geologist,  1895,  p.  849. 

BensselsBria  sBquiradiata  (Conrad).  Lower  Helderberg  (Dev^-  )- 

Atrypa  sequiradiata  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842^      ^'' 

266,  pi.  16,  fig.  17. 
Meganteris  lequiradiata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  X). 

figs.  1-3. 
Rensselseria  tpqniradiata  Hall,  Pal.  New  York,  III,  1859,  p.  255,  pi.  45,  fig.  3« 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  258.  pi.  76,  figs.  23-^^ 
Loc.  Cherry  Valley,  Schoharie,  and  Carlisle,  New  York;  Arisaig,  Nova  Sco^* 

(Ami). 

BensselflBria  casroga  Hall  and  Clarke.  Oriskany  (Dev«  ) 

Rensselieria  cayuga  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pp.  25^j 

370,  pi.  75,  figs.  1,  2. 
Loc.  Cayuga,  Ontario. 

Bensseteria  condoni  McChe8ney=Megalanteri8  condoni. 

BensselsBria  oumberlandisB  Hall.  Oriskany  (Dev.)' 

Meganteris  cumberlandia)  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857^ 

p.  101. 
RensaelsBria  cumberlandisB  Hall,  Pal.  New  York,  III,  1859,  p.  464,  pi.  108,  fig.  1.-^ 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  U,  1893,  p.  258,  pi.  77,  figs.  23-25- 
Loc.  Cumberland,  Maryland. 

BensselsBria  elliptica  Hall.  Lower  Helderberg  (Dev.). 

Meganteris  elliptica  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  98. 
Rensselwria  elliptica  Hall,  Pal.  New  York,  III,  1859,  p.  256,  pi.  45,  fig.  4.— Hall 

and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  258,  pi.  76,  figs.  26-28. 
Loc,  Schoharie  County,  New  York. 

Benssel^eria  elongata  Hall=:Ainphigenia  elongata. 

BensselfiBria  intermedia  Hall.  Oriskany  (Dev.). 

Rensselseria  intermedia  Hall,  Pal.  New  York,  III,  1859,  p.  463,  pi.  108,  fig.  2.— 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  77,  figs.  26-28. 
Loc.  Cumberland,  Maryland. 

Bensaelsdna,  johanni  Hall=Kewberrya  johannis. 
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Bensselseria  laevis  nall=Meristella  Isevis. 

Kensselasria  laevis  Meek=Newberrya  Isevis. 

iteii8selseria  marylandica  Claypole=Newberrya  claypolei. 

SeniselsBria  marylandica  Hall.  Oriskany  (Dev.). 

Reusseleeria  marylandica  Hall,  Pa].  New  York,  III,  1859,  p.  461,  pi.  106,  fig.  3.— 
Hall  and  Clarke,  Pal.  New  York,  VIII.  Pt.  II,  1893,  p.  258,  pi.  76,  figs.  8-20. 
Loc.  Cumberland,  Maryland. 

KensselfiBria  mutabilis  Hall.  Lower  Helderberg  (Dev.). 

MeganteriB  mntobilis  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  97. 
RensselsBria  mntabilis  Hall,  Pal.  New  York,  III,  1859,  p.  254,  pi.  45,  fig.  2.— Hall 

and  Clarke,  Pal.  New  York,  VIII,  Pt.  11,1893,  pp.  258,  259,  figs.  178, 179;  pi. 

76,  figs.  l-3a,  21,  22. 
Loe.  Albany  and  Colnmbia  counties,  New  York. 

^^nsselaeria  ovalis  Hall=Megalaiiteri8  ovalis. 

^QaisielflBria  ovoides  (Eaton).  Oriskany  (Dev.). 

Terebratula  ovoides  Eaton,  Geological  Text-Book,  1832,  p.  45. 

Terebratula  perovalis  Eaton,  Ibidem,  1832,  p.  45. 

Atrypa  elongata  Conrad,  Third  Ann.  Rep.  N.  Y.  Geol.  Survey,  1839,  p.  65. — 

Vannxem,  Geol.  N.  Y. ;  Rep.  Third  Dist.,  1842,  p.  123,  fig.  2.— Hall,  Ibidem, 

Fourth  Dist.,  1843,  p.  138,  fig.  2;— (Conrad)  Fifteenth  Rep.  N.  Y.  State  Cab. 

Nat.  Hist.,  1862,  pi.  11,  fig.  14. 
Pentamerus  deshayesii  Castelnan,  Essai  Systeme  Silnrien  TAm^rique  Septentrio- 

nale,  1843,  p.  38,  pi.  15,  figs.  1,  2. 
Meganteris  ovoides  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  102.— 

Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  826,  fig.  649. 
RensselaBria  ovoides  Hall,  Pal.  New  York,  III,  1859,  p.  456,  pi.  104,  figs.  1-4;  pi. 

105,  figs.  1-6.— Billings,  Geol.  Canada,  1863,  p.  961,  fig.  470;— Pal.  Fossils,  II, 

1874,  p.  41,  pi.  3,  figs.  7, 10.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II, 

1893,  p.  258,  pi.  75,  tigs.  5-9;  pi.  76,  figs.  16,  18. 
Loc.  New  York;  Pennsylvania;  Maryland;  Virginia;  Gasp^,  Canada. 

IteiiBselfleria  ovulnm  Hall  and  Clarke.  Oriskany  (Dev.). 

Bensselseria  ovulum  Hall  and  Clarke,  Pal.  New  York,  VIU,  Pt.  II,  1895,  pi.  75, 

figs.  3,  4. 
Loc,  Cayuga,  Canada. 

^Hensselseria  portlandica  BillingB=Trigeria  portlandica. 
Itensselaeria  suessana  nall=Beachia  suessana. 
Rensselandia  Hall=Newberrya. 

KETICTTLAEIA  McCoy.        Genotype  Terebratula  f  imbricata  Sowerby. 

Betionlaria  McCoy,  Carboniferous  Fossils  of  Ireland,  1844,  p.  142.— Waagen, 
Paheontologica  Indica,  Ser.  XIII,  1, 1883,  p.  538. 

Seticnlaria  bioostata  (Yanuxem).  Niagara  (Sil.). 

Orthis  bicoetatus  Vanuxem,  Geol.  N.  Y. ;  Rep.  Third  Dist.,  1842,  pp.  91,  94. 
Spirifer  bicoetatus  Hall,  Pal.  New  York,  II,  1852,  p.  263,  pi.  54,  fig.  4.— Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  19,  37,  pi.  36,  fig.  7. 
Spirifera  bicostata  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  61,  fig.  7. 
Loc.  Vernon  Center,  New  York ;  Louisville,  Kentucky. 

Beticnlaiia  bicostata  petila  (Hall).  Niagara  (Sil.). 

Spirifera  bicostata  f  var.  petila  Hall,  Descrip.  n.  sp.  of  Fossils  from  Waldron, 

Indiana,  1879,  p.  15. 
Spirifera  bicostata  var.  petila  Hall,  Eleventh  Rep.  State  Geol.  Indiana,  1882,  p. 

279,  pi.  27,  figs.  8,  9;— Trans.  Albany  Institute,  X,  1883,  p.  71. 
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Reticnlaria  bicostata  petila  (Hall) — Continued. 

Spirifer  bicostatns  var.  petilas  Beecher  and  Clarke,  Mem.  N.  Y.  State  Mns.,  I, 

1889,  p.  75,  pi.  6,  figs.  1-3. 
Loc,  Waldron,  Indiana. 

Beticnlaria  canandaigpuB  (Hall  and  Olarke).  Hamilton  (Dev.). 

Spirifer  canandaignsB  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  11, 1895,  p.  360, 

pi.  37,  figs.  23-25. 
Loc.  Centerfield  and  Canandaigua  Lake,  New  York. 

Beticnlaria  olara  (SwaUow).  Kaskaskia  (L.  Garb.). 

Spirifera  clara  Swallow,  Trans.  St.  Louis  Aoad.  Sci.,  II,  1863,  p.  86. 
Loc,  St.  Genevieve  Coanty,  Missouri. 

Beticnlaria  cooperensiB  (Swallow).  Kinderhook  (L.  Garb.). 

Spirifera  cooperensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  643.— 

Meek  and  Worthen,  Geol.  Survey  Illinois,  II,  1866,  p.  155,  pi.  14,  fig.  5.— 

Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  78. 
Spirifer  hirtus  White  and  Whitfield,  Proc.  Boston  Soc.  Nat.  Hist.,  VIII,  1862,  p. 

293.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  21,  37,  pi.  38, 

fig.  14(fpl.  84,  figs.  36,  37). 
Spirifera  semiplioata  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863, 

p.  111. 
Spirifer  hirtus  f  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p.  119;— 

Proc.  American  Phil.  Soc,  XII,  1870,  p.  251. 
Lae,  Chouteau  Springs,  etc.,  Missouri;  Rockford,  Indiana;  Burlington,  Iowa; 

Hickman  County,  Tennessee. 

Beticnlaria  fimbriata  (Gonrad).  Oriskany-Itbaca  (Dev.). 

Delthyris  fimbriatns  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842,  p. 

263.— Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  208,  fig.  10. 
Spirifer  fimbriatus  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  505,  pi.  4,  fig.5.— 

Billings,  Canadian  Jour.,  VI,  1861,  p.  257,  figs.  68-70;— Geol.  Canada,  1863, 

p.  372,  fig.  393.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  17, 

20,  21,  33,  37,  pi.  36,  figs.  17-22;  pi.  38.  figs.  9. 10. 
Spirifera  fimbriata  Hall,  Pal.  New  York,  IV,  1867,  p.  214,  pi.  33,  figs.  1-11;— 

Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  61,  figs.  17-22.— Whiteaves, 

Cont.  Canadian  Pal.,  I,  1892,  p.  286. 
Spirifer  compactus  Meek,  Trans.  Chicago  Aoad.  Sci.,  1, 1868,  p.  102,  pi.  14,  fig.  11. 
Spirifer  (Martinia)  richardsoni  Meek,  Trans.  Chicago  Aoad.  Sci.,  I,  1868,  p.  104, 

pi.  14,  fig.  2. 
Spirifera  (M.)  richardsoni  Whiteaves,  Cont.  Canadian  Pal.,  I,  1891,  p.  226;— 

Ibidem,  1892,  p.  287,  pi.  37,  fig.  7. 
Spirifera  conradana  Miller,  American  Pal.  Fobs.,  2d  ed.,  1883,  p.  372. — ^Nettel- 

roth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  110,  pi. 

7,  figs.  11-13. 
Spirifera  (M.)  undifera  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  pi.  3,  figs. 

3,  6;  pi.  14,  fig.  11. 
Loo.  New  York;  Ohio;  Falls  of  Ohio;  Illinois;  Iowa;  Maryland;  Virginia; 

Eureka  district,  Nevada;  Ontario  and  lakes  Manitoba  and  Wlnnipegosis; 

Mackenzie  River,  Northwest  Territory,  Canada. 
0&«.  Mr.  Walcott  is  correct  in  regarding  this  species  the  same  as  Spirifer 

undiferus  Roemer.    Conrad's  species,  however,  was  published  in  1842,  while 

that  of  Roemer  is  two  years  later,  or  in  1844.    S.  richardsoni  is  a  young 

specimen  of  S.  compacta  which  Mr.  Walcott  has  shown  to  be  a  synonym  for 

S.  undiferus.    See  Reticnlaria  knappiana. 
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Eetieiilaria  franklini  (Meek).  Hamilton  (Dev.). 

Spirifer  (Martinis)  franklini  Meek,  Trans.  Chicago  Aoad.  Soi.,  J,  1868,  p.  107, 

pi.  14,  fig.  12. 
Spirifera  (M.)  glabra  var.  franklini  Wbiteaves,  Cont.  Canadian  Pal.^  1, 1891,  p.  225. 
Loe.  Mackenzie  River,  Northweet  Territory,  Canada. 
Oht,  The  type  specimen  in  the  U.  8.  National  Musenm  collection  proYes  to  be 

closely  related  to  Retionlaria  IsbvIb  Hall. 

Betieolaria  gnadalnpensu  (Shnmard).  Upper  Carboniferoas. 

Spirifera  gnadalnpensis  Shnmard,  Trans.  St.  Lonis  Acad.  Sci.,  I,  1859,  p.  391. 
Xoe.  Gnadalnpe  Mountains,  Texas. 

Betienlaria  knappiana  (Nettelroth).  Gorniferoas  (Dev.). 

Spirifera  knappiana  Nettelroth,  Kentacky  Fossil  Shells,  Mem.  Kentucky  Geol. 

Survey,  1889,  p.  122,  pi.  7,  fig.  14. 
Lo<k  Falls  of  Ohio. 
Ohi.  Probably  the  same  as  R.  fimbriata. 

^'^^cularia  Isevis  (Hall).  Portage  (Dev.). 

Delthyris  Isevis  Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  245,  fig.  1. 

Spirifera  Iwvis  Hall,  Pal.  New  York,  IV,  1867,  p.  239,  pi.  39,  figs.  1-12. 

Spirifer  laevis  Williams,  American  Jour.  Sci.,  3d  ser.,  XX,  1880,  p.  456. — Hall  and 

Chirke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  19, 33, 37,  pi.  38,  figs.  11-13;  pi. 

84,  fig.  29.— Kindle,  Bull.  American  Pal.,  6,  1896,  p.  36. 
Spirifera  (Martinia)  glabra  var.  licvis  Williams,  Ann.  New  York  Acad.  Sci.,  II, 

6, 1881,  pi,  14,  figs.  1, 2.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,p.  140. 
Loo.  Ithaca  and  Cortland ville,  New  York. 

^-^ticnlaiia  modesta  (Hall).  Lower  Helderberg  (Dev.). 

Spirifer  modestus  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  61;— 
Pal.  New  York,  UI,  1859,  p.  203,  pi.  28,  fig.  1.— Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  II,  1893,  p.  37,  pi.  38,  figs.  1, 3. 

Loe,  Cumberland,  Maryland. 

^^etienlaiia  nevadaenrin  (Walcott).  Upper  Devonian. 

Spirifera  (M.)  glabra  var.  nevadensis  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII, 

1884,  p.  139,  pi.  3,  fig.  5;  pi.  14,  fig.  14. 
Loe.  Eureka  district,  Nevada. 

S«ticiilaria  (1)  nympha  (Billings).  Lower  Helderberg  (Dev.). 

Spirifera  nympha  Billings,  Proc.  Portland  Soc.  Nat.  Hist.,  I,  1863,  p.  116,  pi.  3, 

fig.  15. 
Loe.  Masardis,  Maine. 

Beticnlaria  perpleza  (McChesney).  Upper  Carboniferoas. 

Spirifer  lineatus  Shnmard,  Geol.  Survey  Missouri,  1855,  p.  216. — Hall,  Pacific 
R.  R.  Reports,  III,  1856,  p.  101,  pi.  2,  figs.  6-8.— Marcou,  Geol.  N.  America, 
1858,  p.  50,  pi.  7,  fig.  5. — Newberry,  Ives's  Rep.  Colorado  River  of  the  West, 
1861,  p.  127.— Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1866,  p.  406.— Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  10, 11,  17,  21, 30, 39.  pi.  38, 
figs.  2,  4,  7,  8. 

Spirifer  p<)rplezus  McChesney,  New  Pal.  Fossils,  1860,  p.  43. 

Spirifer  lineatus  f  Meek,  Geol.  Survey  California,  I,  1864,  p.  13,  pi.  2,  fig.  6. 

Spirifer  lineatus  var.  perplexus  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1866, 
p.  408. 

Spirifera  lineata  Meek,  Final  Rep.  U.  S.  Geol.  Survey  Nebraska,  1872,  pi.  2,  fig. 
3.— Keyes,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1888,  p.  230. 

Spirifer  (Martinia)  perplexa  Derby,  Bull.  Cornell  Univ.,  1, 1874,  p.  16,  pi.  3,  figs. 
27,  39,  40,  45,  50;  pi.  8,  fig.  13. 
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Retdcnlaria  perpleza  (McGhesney) — Continued. 

Spirifera  (Martinia)  lineataf  White,  Wheeler's  Expl.  and  Survey  west  lOOtb 

Meridian,  III,  Appendix,  1881. 
Spirifera  (Martinia)  lineata  White,  Eleventh  Rep.  State  Geol.  Indiana,  1882,  p. 

372,  pi.  42,  figs.  4-6;— Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  133,  pi. 

27,  figs.  4-6.— Herrick,  Bull.  Denison  Univ.,  II,  1887,  p.  46,  pi.  1,  fig.  13. — 

Whitfield,  Annals  N.  Y.  Acad.  Sci.,  V,  1891,  p.  603,  pi.  16,  figs.  »-5;— GeoL 

Ohio,  VII,  1895,  p.  488,  pi.  12,  figs.  3-5. 
Spirifera  perplexa  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  84. 
Loc,  Ohio;  Indiana;  Illinois;  Missouri;  Iowa;  Kentucky;  California;  Texaa; 

Pecos  and  Tigeras,  New  Mexico;  Shasta  County,   California;  Bomjardim. 

and  Itaituba,  Brazil. 
Oh$.  This  species  is  not  identical  with  Reticularia  lineata  Martin,  as  fonnd  ixi. 

England  and  Belgium.     Reticularia  pseud olineata  (Hall)  is  more  closely 

allied  to  that  species  than  R.  perplexa  (McChesney). 

Eeticnlaria  perplexa  striatilineata  (Swallow).  Upper  Carboniferous. 

Spirifer  lineatus  var.  striatolineatus  Swallow,  Trans.  St.  Louis  Aoad.  Bci.,  IX, 

1866,  p.  408. 
Loo,  Missouri. 
Obs,  Regarded  by  Keyes  as  a  synonym  for  R.  perplexa. 

Eeticnlaria  pr»matnra  (Hall).  Chemung  (Dey.>.. 

Spirifera  pnematura  Hall,  Proc.  American  Philosophical  Soc,  X,  1866,  p.  246;- 
Pal.  New  York,  IV,  1867,  p.  2.50,  pi.  33,  figs.  31-35 ;— Second  Ann.  Rep.  N.  Y^ 
State  Geol.,  1883,  pi.  61,  figs.  23-25. 

Martinia  prematura  Herrick,  Geol.  Ohio,  VII,  1895,  pi.  23,  fig.  12. 

Spirifer  prajmaturus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  3T^ 
pi.  36,  figs.  23-25. 

Loo,  Meadville  and  Oil  Creek,  Pennsylvania. 

Beticolaria  psendolineata  (Hall).  Burlington-Keokuk  (L.  Garb.>-> 

Spirifer  pseudolineatus  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  645,  pi.  20^ 
fig.  4.— f Herrick,  Bull.  Geol.  Soc.  America,  II,  1891,  p.  45,  pi.  1,  fig.  18.— Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  21,  37,  pi.  36,  figs.  28-30. 

Spirifera  lineatoides  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  645. 

Spirifera  psendolineata  Safibrd,  Geol.  Tennessee,  1869,  p.  360. — Hail,  Second 
Ann.  Rep.  N.  Y,  State  Geol.,  1883,  pi.  61,  figs.  28-30. 

Reticularia  psendolineata  Waageu,  Paloeontologica  Indica,  Ser.  XIII,  I,   1883^ 
p.  542. 

Spirifera  lineatoides  and  pseudolineata  Keyes,  Geol.  Survey  Missouri,  V,  1895^ 
pp.  81, 82,  pi.  40,  fig.  6. 

Loc.  Keokuk,  lo^ra;  Warsaw,  Illinois;  Crawfordsville,  Indiana;  Missouri. 

Obi,  See  R.  perplexa  (McChesney). 

Betioularia  setigera  (Hall).  Kaskaskia  (L.  Garb.). 

Spirifer  setigerus  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  705,  pi.  27,  fig.  4.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  21, 37,  pi.  36,  ftga.  26, 27. 

Spirifera  setigera  Hall  and  Whitfield,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV, 
1877,  p.  270,  pi.  5,  figs.  17, 18.— Hall,  Second  Ann.  Rep.  N.  Y.  State  Geo!.,  1883, 
pi.  61,  figs.  26,  27.— Keyes,  Geol.  Survey  Missouri,.  V,  1895,  p.  83. 

Reticularia  setigera  Waagen,  Palieontologica  Indica,  Ser.  XIII,  I,  1883,  p.  542. 

Loo,  Kaskaskia  and  Chester,  Illinois;  Caldwell  and  Crittenden  counties.  Ken- 
tacky  ;  Oquirrh  Mountains,  Utah. 

Ohs.  See  R.  translata. 

Setionlaria  snbundifera  (Meek  and  Worthen).  Hamilton  (Dev.)* 

Spififera  suhundifera  Meek  and  Worthen,  Geol.  Survey  Illinois,  UI,  1868^  p.  434, 
pL  10,  hg,  5. 
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^cnlaria  anbundifera  (Meek  and  Worthen) — Continued. 

Spirifera  (M.)  aadifera  var.  subundifera  Walcott,  Mon.  U.  S.  Geol.' Suryey,  VIII, 

1884,  p.  145. 
lAtc,  Rook  Island,  IllinoiB. 

itionlaria  (1)  temeraria  (Miller).  Lower  Carboniferous. 

Spirifera  temeraria  Miller,  Jour.  Cinoinnati  Soc.  Nat.  Hist.,  lY,  1881,  p.  314,  pi. 

7,  fig.  9. 
Zoc.  Lake  Valley  mining  district,  New  Mexico. 

rticiilaria  tennispinata  (Herrick).  Waverly  (L.  Garb.). 

Spirifera  (Martinia)  tennispinata  Herrick,  Bull.  Denison  Univ.,  IV,  1888,  p.  27, 

pi.  2,  fig.  4. 
Spirifer  tennispinatns  Herriok,  Greol.  Ohio,  VII,  1895,  pi.  15,  fig.  4. 
Loc,  Granyille,  Ohio. 

iticnlaria  translata  (Swallow).  Kaskaskia  (L.  Carb.). 

Spirifera  translata  Swallow,  Trans.  St.  Lonis  Acad.  Sci.,  II,  1863,  p.  85. 

Xoe.  Chester,  Illinois;  St.  Marys,  Missouri. 

05f .  Regarded  by  Keyes  as  a  synonym  for  R.  setigera. 

BIZIA  King.  Genotype  Terebratula  adrieni  de  Yemeuil. 

Betzia  King,  Mon.  Permian  Fossils,  Pal.  Soc.,  1850,  p.  137.— Hall,  Sixteenth  Rep. 
N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  53,  figs.  1-3  on  p.  55.— Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  103,  figs.  80-100  on  pp.  106,  107;— 
Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  787. 

Oh$.  It  is  very  probable  that  all  of  the  species  here  referred  to  Retzia  will  prove 
to  belong  to  other  genera. 

dtzia  altirostris  WMte=Eu]netria  altirostris. 
etzia  chloe  Billing8=Parazyga  hirsuta. 

stzia  ( t)  drcnlarifl  Miller.  Chouteau  (L.  Carb.). 

Retzia  circnlaris  Miller,  Eighteenth  Ann.  Rep.  Geol.  Survey  Indiana,  1894,  p.  316| 

pi.  9,  figs.  32-34. 
Loc.  Sedalia,  Missouri. 

etzia  compressa  Meek=Hustedia  mormoni. 
etzia  dubia  BiUings^Trematospira  dubia. 
etzia  electra  Billings =Bhyncho8pira  electra. 
etzia  eugenia  Billings =Ehyncli08p]ra  eugenia. 
etzia  evax  Hall^Homoeospira  evax. 
etzia  formosa  Whitfield =Bhynchospira  formosa. 

etzia  (1)  granuUfera  Meek.  Lorraine  (Ord.). 

Retzia  (Trematospira)  granulifera Meek,  Proc.  Acad.  Mat.  Sci.  Philadelphia,  1872, 

p.  318;— Pal.  Ohio,  1, 1873,  p.  128,  pi.  11,  fig.  6. 
Trematospira  (f)  granulifera  Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  61. 
Loc.  Cincinnati,  Ohio. 
Ob$,  This  species  is  probably  a  rhynohonelloid. 

^tzia  hippolyte  Billing8=TrematoBpira  hippolyte. 

letzia  (?)  jamesiana  Bathbun.  Middle  Devonian. 

Retzia  jamesiana  (Hartt)  Rathbun,  Bull.  Buffalo  Soc.  Nat.  Hist.,  I,  1874,  p.  243, 

pi.  10,  figs.  23,  27-38. 
Retzia  f  Jamesiana  Derby,  Archives  do  Museu  Nacional  do  Rio  de  Janeiro,  IX, 

1890,  p.  79. 
Retzia  cf.  jamesiana  A.  Ulrich,  N.  Jahrb.  f.  Mineral.,  Beilageband,  VIII,  1892,  p. 

68,  pi.  4,  fig.  14. 
Loc,  Erere  and  Rio  Maecnru,  Province  of  Para,  Brazil*,  Bo\\\'\«k. 
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Betzia  inarcyi  Shuniard=EiimetTia  marcyi. 
Eetzia  meekana  Shnmard=Huste(lia  meekana. 
Ketzia  mormoni  Marcoa=Hastedia  mormoni. 
Iletzia  osagensis  Swallow=Acambona  osagensis. 
Eetzia  papillata  Shumard=Hastedia  papillata. 

Eetzia  (1)  plicata  Miller.  Chouteau  (L.  Garb.)* 

Retzia  plicata  Miller,  Eighteenth  Ann.  Rep.  Geol.  Survey  Indiana,  1894,  p.  31S, 

pi.  9,  figs.  29-31. 
Loc,  Sedalia,  Missoari. 

Betzia  polypleura  A.  Winchell.  Portage  (Dev.). 

Retzia  polyplenra  A.  Winchell,  Proo.  Acad.  Nat.  Sci.  Philadelphia,  1862,  p.  40S. 
Loc,  Port  aux  Barques,  Michigan. 

Betzia  (1)  popeana  Swallow.  f  Chouteau  (L.  Carb.). 

Retzia  (f)  popeana  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  654. 
Loc.  Locality  and  formation  not  given. 

Betzia  pnnctulifera  Shumard=HuBtedia  mormoni. 
Retzia  radialis  Walcott  (non  Phillips) =Hu8tedia  mormoDi. 
Ketzia  sexplicata  White  and  Whittield=Ptychospira  sexplicata. 
Eetzia  sobrina  Beecher  and  Clarke=HomoBOspira8obriua. 

Betzia  (1)  subglobosa  Hall.  Schoharie  (Dey.}« 

RhynchoQpira  subglobosa  Hall,  Pal.  New  York,  IV,  1867,  p.  421,  pi.  63,  ligs.  23-25. — 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  49,  fig.  22. 
Retzia  subglobosa  Miller,  N.  American  Geol.  and  Pal.,  1889,  p.  367. 
Loc,  Schoharie,  New  York. 

Betzia  subglobosa  McChesney^Hustedia  mormoni. 
Betzia  triangularis  Miller =nustedia  triangularis. 
Betzia  vera  Hall=Eumetria  marcyi. 
Betzia  vera  costata  Hall=Eumetria  marcyi  costata. 
Betzia  verneuiliana  nall=Eumetria  marcyi. 
Betzia  t  wardiana  Bathbun=Trigeria  wardiana. 
Betzia  woosteri  White=Bumetria  woosteri. 

BHINOBOLUS  Hall.    Genot.  Bhynobolus  sp.  H.  =  tOboius  galtensis  BiU. 

Rhynobolus  Hall,  Notes  on  some  New  or  Imperfectly  Known  Forms  among  tho 
Brachiopoda,  1871,  p.  5;— Ibidem,  1872,  p.  5,  pi.  13,  fig.  10;— Twenty- third 
Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1873,  p.  247,  pi.  13,  fig.  10.— Waagen,  Pal»- 
ontologica  Indica,  Ser.  XIII,  I,  1885,  p.  761.— Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  1, 1892,  pp.  44,  46,  164 ;— Eleventh  Ann.  Rep.  N.  Y.  State 
Geologist;^  1894,  p.  239. 

Bhinobolus  davidsoni  Hall  and  Clarke.  Niagara  (Sil.). 

Rhinobolus  davidsoni  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  45, 

176,  pi.  4B,  figs.  10-12. 
Loc.  Near  Grafton,  Wisconsin. 

Bhinobolus  galtensis  (Billings).  Ouelph  (Sil.). 

Obolns  galtensis  Billings,  Pal.  Fossils,  I,  1862,  p.  168,  fig.  153. 

Obolellina  galtensis  Billings,  Canadian  Nat.  Geol.,  VI,  1871,  p.  222;— Ibidem, 

1872,  p.  328. 
Trimerella  minor  Dall,  American  Jour.  Conch.,  VII,  1871,  p.  83,  pi.  11,  fig.  6. 
f Rhynobolus  sp.  f  Hall,  Twenty-third  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1873, 
p.  247,  pi  13,  fig.  10. 
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EUiinolioliifl  galtenns  (Billings) — Oontinned. 

TrimerellA  ( f )  galtensis  Davidson  and  King,  Qnart.  Jonr.  Geol.  Boo.  London, 

XXX,  1874,  p.  151,  pi.  18,  fig.  13;  pi.  19,  fig.  4. 
Rhynobolns  galtensia  Whiteaves,  Pal.  Fossils,  III,  1884,  p.  7,  pi.  2,  fig.  1 ;  pi.  8, 

fig.  3.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  45,  pi.  4B,  figs.  7-9. 
Xoc  Qalt,  Elora,  Hespelar,  and  Durham,  Ontario. 

RHIPIDOMELLA  (Ehlert.      Genotype  Terebratula  inichelini  I/fiveill^. 

Rhipidomys  CEhlert  (non  Wagnor,  1844),  Fischer's  Mannel  de  Conchyliologie, 
1887,  p.  1288.— Hall,  Bull.  Geol.  Soc.  America,  I,  1889,  p.  21. 

Rhipidomella  (Ehlert,  Journal  de  Conchyliologie,  1891,  p.  372. — Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  209 ;— Eleventh  Ann.  Rep.  N.  Y.  State 
Geologist,  1894,  p.  271. 

Rhipidomella  alsa  Hall.  Schoharie  (Dev.). 

Orthis  alsns  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  33;— Pal. 

New  York,  IV,  1867,  p.  36,  pi.  4,  figs.  2-7. 
Rhipidomella  alsa  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  225. 
Loc.  Albany  County,  New  York. 
Ob$.  Probably  a  synonym  for  R.  peloris  Hall. 

Rhipidomella  asdmilis  Hall.  Lower  Helderberg  (Dev.)' 

Orthis  assimilis  HaU,  Pal.  New  York,  III,  1859,  p.  175,  pi.  15,  fig.  1. 
Rhipidomella  assimilis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  224. 
Lac.  Schoharie,  New  York. 

Rhipidomella  bnrlingtoneniii  Hall.  Burlington  (L.  Garb.). 

Orthis  michelini  var.  burlingtonensis  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858, 

p.  596,  pi.  12,  fig.  4. 
Rhipidomella  burlingtonensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892, 

p.  225,  pi.  6A,  fig.  13;  pi.  20,  figs.  5,  6. 
Orthis  burlingtonensis  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  63,  pi.  38,  fig.  7. 
Loc,  Burlington,  Iowa;  Quinoy,  Illinois;  Hannibal,  Missouri. 

Rhipidomella  cironlnfl  Hail.  Olinton  (Sil.). 

Orthis  circulus  Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  71,  fig.  1;— Pal.  New 
York,  II,  1852,  p.  56,  pi.  20,  fig.  6.— BiUings,  Canadian  Nat.  Geol.,  I,  1856,  p. 
134,  pi.  2,  fig.  1. 

Rhipidomella  oircnlus  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  210, 
224,  pi.  6A,  figs.  1,  2. 

Loc.  Reynales  Basin,  New  York;  Hamilton,  Ontario. 

Rhipidomella  clarkenni  (Swallow).  Keokuk  (L.  Garb.). 

Orthis  clarkensis  Swallow,  Trans.  St.  Louis  Acad.  Soi.,  II,  1863,  p.  81. 
Rhipidomella  clarkensis  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  225. 
Loc.  Clark  County,  Missouri. 
Oha.  Keyes  regards  this  species  as  a  synonym  for  Schizophoria  swallovi. 

Ehipidomella  cleobifl  Hall.  Onondaga  (Dev.). 

Orthis  cleobis  HaU,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  35;— 

Pal.  New  York,  IV,  1867,  p.  41,  pi.  5,  tigs.  9, 10. 
RhipidomeUa  cleobis  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  225. 
Loc,  WUliamsville  and  Clarence,  New  York. 

Ehipidomella  onmberlandis  Hall.  Oriskauy  (Dev.). 

Orthis  cumberlandias  HaU,  Pal.  New  York,  III,  1859,  p.  481,  pi.  95A,  figs.  20,  21. 
RhipidomeUa  cumberlandise  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 

p.  225. 
Loc.  Cumberland,  Maryland. 
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Shipidomella  (1)  cnneata  (Owen).  Hamilton  (Dev.). 

OrthiH  cuneata  Owen,  Oeol.  Snrvey  Wisconsin,  lowa^  and  Minnesota,  1852,  p. 

585,  pi.  3A,  Ag.  10. 
Rhipidomella  onneata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  225. 
Loo.  New  Buffalo,  Iowa 

Ehipidomella  cydas  Hall.  Marcellas  and  Hamilton  (Dev.). 

Orthis  cyclas  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  78;— 

Pal.  New  York,  IV,  1867,  p.  52,  pi.  7,  figs.  2,  3. 
Rhipidomella  cyclas  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  225. 
Lo€,  York,  Pavilion,  Bellona,  etc..  New  York. 

Shipidomella  dalyana  (Miller).  Bnrlington  (L.  Carb.). 

Ortbis  dalyana  Miller,  Jour.  Cincinnati  Boo.  Nat.  Hist.,  IV,  1881,  p.  313,  pi.  7,  fig.  8. 
RhipidomeUa  dalyana  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  225. 
Loc.  Lake  Valley  mining  district,  New  Mexico. 

Rhipidomella  discus  Hall.  Lower  Helderberg  (Dev.). 

Orthis  discus  Hall,  Pal.  New  York,  III,  1859,  p.  165,  pi.  lOA,  figs.  7-12. 
Rhipidomella  discus  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  I,  1892,  pp.  210,  225. 
Loo,  Hudson,  Catskill,  etc..  New  York;  Square  Lake,  Maine. 

Rhipidomella  dnbia  Hall.  St.  Louis  (L.  Carb.). 

Orthis  dubius  HaU,  Trans.  Albany  Institute,  IV,  1858,  p.  12.— Whitfield,  Bull. 

American  Mus.  Nat.  Hist.,  I,  1882,  p.  45,  pi.  6,  figs.  1-5.— Hall,  Twelfth  Rep. 

State  Geol.  Indiana,  1883,  p.  324,  pi.  29,  figs.  1-^. 
Orthis  cooperensis  Swallow,  Trans.  St.  Louis  Acad.  Soi.,  II,  1863,  p.  82. 
Rhipidomella  dubia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  210, 

225,  pi.  6A,  figs.  18-22. 
Orthis  dubia  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  64. 
Loo.  Spergen  Hill  and  Bloomington,  Indiana;  Alton,  Appanoose,  etc.,  Hlinois; 

Boonville  and  Barretts  Station,  Missouri ;  Keokuk,  Iowa ;  Caldwell  County, 

Kentucky. 
Ob$.  Typical  examples  of  R.  cooperensis  have  been  studied  in  Professor  HaU's 

collection. 

Shipidomella  eminens  Hall.  Lower  Helderberg  (Dev.). 

Orthis  eminens  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  42,  figs. 

1, 2;— Pal.  New  York,  III,  1859,  p.  167,  pi.  11,  figs.  7-14. 
Rhipidomella  eminens  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 

210,  225. 
Loc.  Schoharie,  Carlisle,  etc.,  New  York. 

Rhipidomella  goodwini  (Kettelrotb).  Hamilton  (Dev.). 

Orthis  goodwini  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Sur- 
vey, 1889,  p.  39,  pi.  17,  figs.  30-32. 
Loc.  Falls  of  Ohio. 

Shipidomella  hartti  (Eathbun).  Middle  Devonian. 

Orthis  hartti  Rathbun,  Proc.  Boston  Soc.  Nat.  Hist.,  XX,  1879,  p.  23. 
Loc.  Province  of  Para,  Brazil. 

Bhipidomella  hybrida  (Sowerby).  Niagara  (Sil.). 

Orthis  hybrida  Sowerby,  Murchison's  Silurian  System,  1839,  p.  630,  pi.  13,  fig. 
11.— HaU,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  105,  fig.  7 ;— Pal.  New  York. 
II,  1852,  p.  253,  pi.  52,  fig.  4.— Roemer,  Die  Silurische  Fauna  des  West.  Ten- 
nessee, 1860,  p.  63,  pi.  5,  fig.  6.— Meek  and  Worthen,  Geol.  Survey  Illinois, 
1868,  p.  371,  pi.  7,  fig.  7.— Hall,  Twenty-eighth  Rep.  N.  Y.  State  Mus.  Nat. 
Hist.,  1879,  p.  149,  pi.  21,  figs.  18-25 ;— Eleventh  Rep.  State  Geol.  Indiana, 
1882,  p.  285,  pi.  21,  figs.  18-25 ;— Second  Ann.  Rep.  N.  Y.  State  GeoL,  1883,  pi.  86, 
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Uupidomella  hybrida  (Sowerby) — Oontinaed. 

figs.  1-^.— Foente,  Ball.  Deniaon  UoIt.,  1, 1885,  p.  83,  pi.  13,  fig.  10.— BeecUer 

and  Clarke,  Mem.  N.  Y.  State  Mus.,  1, 1889,  p.  17,  pi.  1,  figs.  13-18.— Nettelroth, 

Kentucky  Fowil  Shells,  Mem.  Kentucky  Geol.  Suirey,  1889,  p.  39,  pi.  32,  figs. 

32-35. 
Orthis  hybridftf  Hall,  Trans.  Albany  Institute,  IV,  1863,  p.  209. 
Rhipidomella  hybrida  Hall  and  Clarke,  Pal.  New  York,  Y III,  Pt.  1, 1892,  pp.  210, 

224,  pi.  6,  figs.  1-5. 
Orthis  (Rhipidomella)  hybrida  Foerste,  Geol.  Ohio,  VII,  18a5,  p.  584,  pi.  25,  fig.  10. 
Loc,  Europe;  Lockport,  etc..  New  York;  Waldron,  Indiana;   Dayton,  Ohio; 

lionisville,  Kentucky;  Perry  County,  Tennessee;  Perry  County,  Missouri; 

Arisaig,  Nova  Scotia  (Ami). 

^Shipidoiiiella  idonea  Hall.  Hamilton  (Dev.). 

Orthis  idonea  Hall,  Pal.  New  York,  IV,  1867,  p.  52,  pi.  63,  figs.  1-5. 
Rhipidomella  idonea  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  225. 
Lac,  Moscow  and  Eighteen  Mile  Creek,  New  York. 

"^Bhipidomella  inca  (d'Orbigny).  Devonian. 

Ortbis  inca  d'Orbigny,  Voyage  dans  TAm^rique  M^ridionale,  Pal.,  1842,  p.  38. 
Spirifer  inca  d'Orbigny,  Ibidem,  1842,  pi.  2,  figs.  10-12. 
Loe,  Cochabamba,  Bolivia. 

^Bhipidomella  lenooiia  Hall.  Hamilton  (Dev.). 

Orthis  leucosia  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  80;— 

Pal.  New  York,  IV,  1867,  pp.  48,  63,  pi.  7,  fig.  4;  pi.  8,  figs.  9, 10;— Second 

Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  36,  fig.  16. 
Rhipidomella  leucosia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  225, 

pi.  6,  fig.  16;  pl.  6A,  fig.  9. 
Loo.  Eighteen  Mile  Creek,  Canandaigua  Lake,  etc..  New  York ;  Cumberland, 

Maryland. 

^Uupidomella  livia  (Billings).  Gorniferous  (Dev.). 

Orthis  livia  Billings,  Canadian  Journal,  n.  ser.,  V,  1860,  p.  267,  figs.  14-16;— 
Geol.  Canada,  1863,  p.  369,  fig.  385.— Hall,  Pal.  New  York,  IV,  1867,  p.  38, 
pl.  5,  fig.  4.— Billings,  Pal.  Fossils,  II,  1874,  p.  32,  figs.  14-16.-~Nettelroth, 
Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  40,  pl.  16, 
figs.  23, 24 ;  pl.  17,  figs.  33-35. 

Rhipidomella  livia  Hall  and  Clarke,  Pal.  New  York,  VIU,  Pt.  I,  1892,  p.  225. 

Loc,  Walpole,  Ontario;  New  York;  Columbus,  Ohio;  Falls  of  Ohio;  Indian 
Cove,  Gasp^. 

Xhipidomella  Inda  (Billings).  Oriskany  (Dev.). 

Orthis  lucia  Billings,  Pal.  Fossils,  II,  1874,  p.  35,  pl.  3,  fig.  4. 

Rhipidomella  lucia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  225. 

Loc,  Indian  Cove,  Gasp€. 

Rhipidomella  media  (Shaler).  Anticosti  (Sil.). 

Orthis  media  Shaler,  Bull.  Mus.  Comp.  Zool.,  4,  1865,  p.  65. — Billings,  Cata- 
logue Silurian  Fossils  of  Anticosti,  1866,  p.  41. 
Loc.  Anticosti. 

Xhipidomella  miohelini  (I/£veiU6).  Waverly  (L.  Garb.). 

Terebratula  michelini  L'£veill^,  M^m.  Soci^t^  G^ol.  de  France,  II,  1835,  p.  39, 

pl.  2,  figs.  14-17. 
Orthis  michelini  Yandell  and  Shumard,  Cont.  Geol.  Kentucky,  1847,  p.  21. — 

A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p.  116. 
Orthis  michelini  f  A.  Winchell,  Proo.  American  Philosophical  Soc,  XII,  1870,  p. 

251.— Hall,  Second  Ann.  Rep.  N.  Y.  State  G«ol.,  1883,  pl.  36,  fig.%,  IV^l. 


350  SYNOPSIS   OF   ABiERICAN   FOSSIL  BBAOHIOPODA.        [bull-W. 

Rhipidomella  michelini  (L'£veill6) — Oontinaed. 

BhipidomeUa  miohelini  Hall  and  Clarke,  Pal.  New  York,  YUI,  Pt.  I,  1892,  pp. 

194,  225,  pi.  6A,  fig.  12. 
Loo»  South  of  LoniBville,  and  near  Lebanon^  Kentncky;  Newark,  Granyille, 

etc.,  Ohio;  Shafers,  Pennsylvania;  Lake  Valley  mining  district,  New  Mexico. 
Obs,  It  is  probable  that  the  American  identifications  of  this  species  are  the 

same  as  B.  oweni  Hall  and  Clarke. 

BhipidomeUa  missoaiieiuds  (Swallow).  Ghonteaa  (L.  Garb.)- 

Orthismissouriensis  Swallow  (non  Shumard,  1855),  Trans.  St.  Louis  Acad.  Sci.,  I, 

1860,  p.  639. 
Rhipidomella  missonriensis  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  I,  1892, 

p.  225,  pi.  6A,  figs.  16,  17. 
Loc,  Cooper  and  Maripn  counties,  Missouri. 

EhipidomeUa  (1)  mitis  (Hall).  Schoharie  (Dev.). 

Orthis  mitis  Hall,  Sixteenth  Rep.  N.  T.  State  Cab.  Nat.  Hist.,  1863,  p.  34;— Pal. 

New  York,  IV,  1867,  p.  37. 
Xoo.  Albany  and  Schoharie  counties.  New  York. 

EhipidomeUa  muBcolosa  Hall.  Oriskany  (Dev.). 

Orthis  musculosa  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  46;— Pal. 

New  York,  III,  1859,  p.  409,  pi.  91,  figs.  1-3;  pi.  95,  figs.  1-7. 
Rhipidomella  musculosa  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  I,  1892,  pp. 

190, 210,  225,  pi.  6A,  fig.  5. 
Loc.  Schoharie  and  Albany  counties,  New  York;  Cumberland,  Maryland. 

BhipidomeUa  nevadaensis  (Meek).  Carboniferoas. 

Orthis  michelini  (non  L'^veill^)  var.  Meek,  King's  U.  S.  Geol.  Expl.  40th  Pari., 

IV,  1877,p.  63,pl.7,  fig.  1. 
Orthis  nevadensis  Meek,  Ibidem,  1877;  end  of  description. 
Rhipidomella  neYadensis  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  I,  1892, 

p.  225. 
Loo.  White  Pine  district,  Nevada. 

BhipidomeUa  oblata  Hall.  Lower  Helderberg  (Dev.). 

Orthis  oblata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  41,  figs. 

l-5;-Pal.  New  York,  III,  1859,  p.  162,  pi.  10.  figs.  1-22.— Whitfield,  Geol.  Wis- 

cousin,  IV,  1882,  p.  320,  pi.  25,  figs.  1,  2. 
Rhipidomella  oblata  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  I,  1892,  pp.  210, 

225,  pi.  6A,  figs.  3,  4. 
Loc.  Schoharie,  Carlisle,  Hudsou,  etc.,New  York;  Waunakee,  Wisconsin. 

EhipidomeUa  oblata  emarginata  (Hall).  Lower  Helderberg  (Dev.). 

Orthis  oblata  var.  emarginata  Hall,  Pal.  New  York,  III,  1859,  p.  164,  pi.  lOA, 

figs.  4-6. 
Loc,  Cumberland,  Maryland. 

EhipidomeUa  oocasus  Hall.  Einderhook  (L.  Garb.). 

Orthis  occasuB  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  111. 
Rhipidomella  occasns  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  I,  1892,  p.  225. 
Loo.  Rockford,  Indiana. 
Oha.  Compare  with  R.  thiemei  White. 

BhipidomeUa  oweni  Hall  and  Clarke.  Waverly  (L.  Garb.). 

Orthis  (Rhipidomella)  oweni  Hall  and  Clarke,  Pal.  New  York,  VIU,  Pt.  1, 1892, 

p.  342,  pi.  6,  figs.  19-21. 
Loc.  Buttonmonld  Knobs,  south  of  Louisyille,  Kentucky. 
Ob8.  See  R.  michelini  L'£yeill6. 
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Xbipidomella  peood  (Marcon).  Upper  Carboniferoas. 

Orthis  peoosi  Marcon,  Qeol.  N.  America,  February  1858,  p.  48,  pi.  6,  fig.  14. — 
White,  Wheeler's  Ezpl.  Survey  west  100th  Meridian.  IV,  1875,  p.  125,  pi.  9, 
fig.  5.— Kayser,  Riohtbofen'»  China,  IV,  1883,  p.  177,  pi.  24,  fig.  1.— Waagen, 
Palffiontologica  Indioa,  Ser.  XIII,  I,  1884,  p.  573,  pi.  56,  figs.  1-^.— White, 
Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  129,  pi.  32,  figs.  20-22.— Keyes, 
Geol.  Survey  Missouri,  V,  1895,  p.  64. — Smith,  Proc.  American  Phil.  Soc, 
XXXV,  1897,  p.  27  (extract). 

Orthis  carhonaria  Sw^low,  Trans.  St.  Louis  Acad.  Sci.,  I,  June,  1858,  p.  218. — 
Meek,  Final  Rep.  U.  S.  Geol.  Snrvey  Nebraska,  1872,  p.  173,  pi.  1,  fig.  8.— 
Meek  and  Worthen,  Geol.  Survey  Illinois,  V,  1873,  p.  571,  pi.  25,  fig.  4.— Hall, 
Second  Ann.  Rep.  N.T.  State  Geol.,  1883,  pi.  37,  figs.  1-4. 

Orthis  sp.  nndet.  Meek,  Pal.  California,  I,  1864,  p.  10,  pi.  2,  fig.  5. 

Rhipidomella  pecosi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  210, 
226,  pi.  7,  figs.  1-4. 

Loo.  Throughout  the  Upper  Carboniferous  of  North  America;  Lo-Ping,  China; 
Amb,  India. 

Shipidomella  peloriB  Hall.  Schoharie  (Dev.). 

Orthis  peloris  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  32;— 

Pal.  New  York,  IV,  1867,  p.  34,  pi.  4,  figs.  1,  8-10. 
Rhipidomella  peloris  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  225, 

pi.  6A,  fig.  6. 
Loe.  Clarksville  and  Knox,  New  York. 
Oht,  Probably  the  same  as  R.  alsa  Hall. 

Shipidomella  penelope  Hall.  Hamilton  (Dev.). 

Orthis  penelope  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  79, 
figs.  1,  2;— Pal.  New  York,  IV,  1867,  p.  50,  pi.  6,  fig.  2;--Second  Ann.  Rep. 
N.  Y.  State  Geol.,  1883,  pi.  36,  figs.  6-13. 

Rhipidomella  penelope  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 
211,  225,  pi.  6,  figs.  6-13;  pi.  6A,  fig.  10  ( f  11). 

Lac,  Hamburg,  Alexander,  Pavilion,  York,  Moscow,  etc..  New  York. 

Bhipidomella  penniana  (Derby).  Upper  Carbon iferoas. 

Orthis  peuniana  Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  26,  pi.  5,  figs.  13,  15, 17, 

ld-22;  pi.  8,  fig.  2. 
Rhipidomella  penniana  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp. 

210,  226,  pi.  7,  figs.  5-10. 
Loc.  Bon^ardim  and  Itaituba,  Brazil. 

Shipidomella  pennflylvanica  (Simpson).  Ohemnng  (Dev.). 

Orthis  pennsylvanica  Simpson,  Trans.  American  Philosophical  Soc,  n.  ser.,  XVI, 

1889,  p.  437,  fig.  1. 
Loe,  Tioga  and  McEean  counties,  Pennsylvania. 

Ehipidomella  rhynohonellifonniB  (Shaler).  Anticosti  (Sil.). 

Orthis  rhynchouelliformis  Shaler,  Bull.  Mus.  Comp.  Zool.,  4, 1865,  p.  66.— BiU- 

ings,  Catalogue  Sil.  Foss.  Anticosti,  1866,  p.  42. 
Loc,  Anticosti. 
Oh»,  Probably  a  variety  of  Rhipidomella  uberis  (Billings). 

Bhipidomella  semele  Hall.  Onondaga  (Dev.). 

Orthis  semele  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  34;— Pal. 

New  York,  IV,  1867,  p.  40,  pi.  5,  figs.  7,  8. 
Rhipidomella  semele  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  225. 
Loc,  Erie  County,  New  York;  Columbus,  Ohio. 
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Shipidomella  solitaria  Hall.  Hamilton  (Dev.). 

Orthis  solitaria  Hall,  Thirteentli  Rep.  New  Tork  State  Cab.  Nat.  Hist.,  1860^  p. 

80;— Pal.  New  York,  IV,  1867,  p.  45,  pi.  7,  fig.  1. 
Rhipidomella  solitaria  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  I,  1892,  p.  225. 
Loc.  York,  New  York. 

Shipidomella  Bubcircoliui  (Simpson).  Clinton  (Sil.). 

Ortkis  sabcircula  Simpson,  Trans.  American  Philosophical  See.,  n.  ser.,  XVI, 

1889,  p.  437,  fig.  2. 
Loc.  Mifflin  and  Hantington  coonties,  Pennsylvania. 

Rhipidomella  snbelliptica  (White  and  Whitfield).    Kinderhook  (L.  Carb.). 

Orthis  snbelliptica  White  and  Whitfield,  Proc.  Boston  Soc.  Nat.  Hist.,  YIH, 

1862,  p.  292. 
Rhipidomella  snbelliptica  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  I,  189% 

p.  225. 
Loc,  Burlington,  Iowa. 

Bhipidomella  Buborbicolaris  Hall.  Hamilton  (Dev.). 

Orthis  suborbicalaris  HaU,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  486,  pi.  2,  fig.  1. 
RhipidomeUa  suborbicnlaris  HaU  and  Ch&rke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 

p.  225. 
Loc.  Rock  Island,  Illinois. 

Rhipidomella  thiemei  (Wliite).    Chemung  (Dev.)  and  Kinderhook  (L. 

Carb.). 

Orthis  thiemii,  White,  Jour.  Boston  Soc.  Nat.  Hist.,  VII,  1860,  p.  231;— Twelfth 
Rep.  Hayden's  U.  S.  Geol.  Survey  Terr.,  1883,  p.  164,  pi.  41,  fig.  4. 

Orthis  thiemii f  Hall,  Pal.  New  York,  IV,  1867,  p.  63,  pi.  8,  fig.  2. 

Rhipidomella  thiemii  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  225, 
pi.  6A,  figs.  14, 15. 

Loo.  Burlington,  Iowa;  In  the  Chemung  group  at  Leon,  Napoli,  and  New  Albion, 
New  York. 

Ehipidomella  tnbnlirtriata  Hall.  Lower  Helderberg  (Dev.). 

Orthis  tubnlostriata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  42;— 

Pal.  New  York,  III,  1859,  p.  166,  pi.  11,  figs.  1-6. 
Rhipidomella  tubnlostriata  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892, 

pp.  210,  225. 
Loc.  Albany  County,  New  York. 

Rhipidomella  uberiB  (Billings).  Anticosti  (Sil.). 

Orthis  sequivalvis  Shaler  (non  Hall,  1847),  Bull.  Mus.  Comp.  Zool.,  4, 1865,  p.  66. 
Orthis  uberis  Billings,  Catalogue  Sil.  Foss.  Anticosti,  1866,  p.  42. 
Rhipidomella  uberis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  224. 
Loc.  Anticosti. 
0h9.  See  Rhipidomella  rhynchonelliformis  (Shaler). 

Ehipidomella  vanazemi  Hall.  Gorniferons-Hamilton  (Dev.). 

Orthis  vanuxemi  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  135,  figs. 
1-7;— Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  487,  pi.  2,  figs.  2,  3.— BQlings, 
Canadian  Jour.,  V,  1860,  p.  269.— A.  Winchell,  Proc.  Acad.  Nat.  Soi.  Phila- 
delphia, 1862,  p.  409.— BilUngs,  Geol.  Canada,  1863,  p.  384,  fig.  417.— HaU, 
Pal.  New  York,  IV,  1867,  pp.  40,  47,  pi.  5,  fig.  6;  pi.  6,  fig.  3;— Second  Ann. 
Rep.  N.  Y.  State  Geol.,  1883,  pi.  36,  figs.  14,  15.— Nettelroth,  Kentucky  Fos- 
sil Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  45,  pi.  16,  figa.  4-6, 12-14.— 
Herriok,  Geol.  Ohio,  VII,  1895,  pi.  20,  fig.  10. 
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Shipidomella  vannxemi  Hall — Oontinued. 

Rhipidomella  yannxemi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p. 

225,  pi.  6,  figs.  14, 15;  pi.  6 A,  figs.  7,  8. 
Lo€,  New  York;  Colambns,  Ohio;  Falls  of  Ohio;  Rook  Island,  Illinois ;  Buffalo, 

Iowa;  Bosanqaet,  Ontario;  Horon  group.  Port  anz  Barques,  Michigan. 

Bliipidamella  vannxemi  pnlchella  (Herrick.)  Waverly  (L.  Carb.). 

Orthis  vanuxemi  var.  palchella  Herriok,  Bull.  Denison  Univ.,  Ill,  1888,  p.  38,  pi. 

5,  fig.  9. 
Orthis  Yannxemi  var.  gracilis  Herrick,  Geol.  Ohio,  VII,  1896,  pi.  21,  fig.  9. 
Loe.  Oranville,  Ohio. 

S^ETHCHONELLA  Fischer  de  Waldheim.    Genotype  E.  lozia  Fischer  de 

Waldheim. 

Shynchonella  Fischer  de  Waldheim,  Notice  des  Fos.  Gonv.  Moscou,  1809,  p.  35, 
tah.  II,  figs.  5,  6.— HaU,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 
1860,  p.  65. — Meek  and  Hayden,  Pal.  Upper  Missouri,  Smithsoniftn  Cont.  to 
Knowl.,  XIV,  172,  1864,  p.  70.--Hall,  Pal.  New  York,  IV,  1867,  p.  332;— 
Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867,  p.  269.— Dall,  American 
Jour.  Conch.,  VI,  1870,  p.  151 ;— Ibidem,  VII,  1871,  p.  70.— Billings,  Pal.  Fos- 
sils, II,  1874,  p.  35.— Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 
Geol.  Survey,  1889,  p.  72.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 
pp.  177,  178;— Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  822. 

^l^ynchonella  eenigma  (d'Orbigny).  Jurassic. 

Terebratnla  tenygma  d'Orbigny,  Voyage  dans  TAm^rique  M^ridionale,  Pal.,  1842, 

p.  62,  pi.  22,  figs.  10-13. 
Terebratnla  concinna  (non  Sowerby)  Bayle  and  Coquand,  M^m.  Soc.  G^ol. 

France,  ser.  ii,  IV,  1851,  p.  2S,  pi.  8,  figs.  4-6. 
Rhynchonella  lenigma  Gottsche,  Palseontographica,  Suppl.,  Ill,  1878,  p.  34. 
Rhynchonella  cfr.  lenigma  Steinman.  Neues  Jahrb.  f.  Min.,  Beilageband,  1881, 

p.  253. 
Loc,  Guasco,  Coquimbo,  Dona  Ana,  Chile;  Copiapo,   Caracoles,  and  Iqnique, 

Peru. 

^ynohonella  seqniplicata  Oabb.  Triassic. 

Bhynchonella  sequiplicata  Gabb,  Geol.  Survey  California,  Pal.,  I,  1864,  p.  35, 

pi.  6,  fig.  37. 
Loc,  Cinnabar  district,  Humboldt  Mountain,  Nevada. 

Bhynchonella  sequiradiata  Miller=:Oamarot(Bchia  aequiradiata^ 
Bhynchonella  sequivalvis  Hall =LissopleQra8equival vis. 
Bhynchonella  abrapta  Hall=:Uncinalus  abruptus. 

Bhynchonella  acadiaensis  Davidson.  Upper  Oarboniferous/ 

Rhynchonella  acadiensis  Davidson,  Quart.  Jour.  Geol.  Soc.  London,  XIX,  1863, 

p.  172,  pi.  9,  fig.  16.— Dawson,  Acadian  Geol.,  3d  ed.,  1878,  p.  294,  fig.  94. 
Loc.  Brookfield,  Nova  Scotia. 

Bhynchonella  acinus  Hall=CamaTotcBchia  acinus. 

Bhynchonella  acinus  convexa  Foerste  =  Camarotoechia  acinus  con  vexa. 

Bhynchonella  aontiplicata  Hall.  Lower  Helderberg  (Dev.). 

Rhynchonella  acutiplicata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857, 
p.  73,  ^g.  7;— Pal.  New  York,  HI,  1859,  p.  232,  pi.  33,  fig.  3. 

Loo.  Schoharie,  New  York. 
BuU.  87 23 
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Bhyndumella  (1)  aeatirortris  Hall.  Chazy  (Ord.)» 

Atrypa  acutirostra  Hall,  Pal.  New  York,  I,  1847,  p.  21,  pi.  4  bis,  fig.  6. 
Rhynchonella  acutirostris  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hiat.,  1869, 

p.  85. 
Loc.  Chazy,  New  York. 
Ohi.  This  species  is  referred  to  Zygospira  by  Whitfield. 

Bhynchonella  aiDSliei  WinchellsBhynchotrema  ainsliei. 
Rhynchonella  algeri  McChesney.  Upper  Carboniferous. 

Rhynchonella  algeri  McChesney,  New  Pal.  Fossils,  1860,  p.  51. 
Loc,  Near  New  Harmony,  Indiana. 

Rhynchonella  alleg^ania  Williams.  Chemong  (Dev.). 

Rhychouella  allegania  Williams,  Bull.  U.  S.  Geol.  Sarvey,  41,  1887,  p.  87,  pi.  4, 

figs.  1-8. 
Loo.  Clean  and  Little  Genesee,  New  York ;  Bradford,  Pennsylvania. 

Bhynchonella  alta  Calvin =Pagnax  pugnus  alta. 
Bhynchonella  altilis  Hall=Camarot(Bchia  plena. 

Rhynchonella  altiplicata  Hall.  Lower  Helderberg  (Dev.). 

Rhynchonella  altiplicata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  72, 

figs.  1-4  ;--Pal.  New  York,  III,  1859,  p.  231,  pi.  33,  fig.  2. 
Loo.  Albany  and  Schoharie  counties,  New  York. 

BhyDchonella  alveata  Hall=Centronella  alveata. 

Rhynchonella  ambigna  Calvin.  Middle  Devonian. 

Rhynchonella  ambigua  Calvin,  BoU.  U.  S.  Qeol.  and  Geogr.  Survey  Terr.,  IV, 

1878,  p.  729. 
Loo.  Independence,  Iowa. 

Rhynchonella  andnin  Gottsche.  Jurassic. 

Terebratula  (enigma  (non  d'Orb.)  Darwin,  Geol.  Observations  South  America, 

1846,  pp.  215,  233,  pi.  5,  figs.  10-12.— Burmeister  and  Giebel,  Abb.  Naturf. 

Gessel.  HaUe,  YI,  1862,  p.  128. 
Terebratula  subtetraeda  (non  Davidson)  Conrad,  U>  S.  Astronomical  £xped. 

Southern  Hemisphere,  1855^  p.  282,  pi.  42,  fig.  8. 
Rhynchonella  anduin  Gottsche,  Palseontographioa,  Snppl.,  Ill,  1878,  p.  34,  pi.  4, 

figs.  4-7. 
Loo.  Iquique,  Portezuelo  de  Manflas,  and  Cordillera  de  Dona  Ana,  Chile. 

Bhynchonella  angnlata  Geinitz  (non  Linn6)=^Enteletes  hemiplicatns. 
Rhynchonella  (1)  anticostienBis  Billings.  Lorraine  (Ord.). 

Rhynchonella  anticostiensis  Billings,  Pal.  Fossils,  I,  1862,  p.  142,  fig.  119;— 

Geol.  Canada,  1863,  p.  211,  ^g.  212. 
Rhynchonella  ( f )  anticostiensis  Wincheil  and  Schnchert,  Minnesota  Geol.  Survey, 

III,  1893,  p.  464,  fig.  34. 
Rhynchonella  anticostiensis  var.  Whiteaves,  Pal.  Foes.,  Ill,  Pt.  Ill,  1897,  p.  179. 
Loo,  Anticosti ;  Wilmington  and  Savanna,  Hlinois ;  Lattners,  Iowa ;  Wisconsin ; 

Manitoba. 
Obs.  Compare  with  R.  argenturbica  White. 

Rhynchonella  (1)  antinensiB  (d'Orbigny).  Lower  Devonian. 

Terebratula  antisiensis  d'Orbigny,  Voyage  dans  FAm^rique  M^ridionale,  Pal., 

1842,  p.  36,  pi.  2,  figs.  26-28. 
f  Rhynchonella  cf.  antisiensis  A.  Ulrioh,  N.  Jahrb.  f.  Mineral.,  Beilageband,  VIII, 

1892,  p.  57,  pi.  4,  figs.  1-7. 
Xoc.  Cochabamba,  Tarabuco,  Bolivia. 
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Bhynohonella  antonii  Gabb.  f  Cretaceous. 

Bhyncbonella  antonii  Gabb,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  2d  ser.,  lY;  1881, 

p.  299,  pi.  42,  fig.  10. 
Xoo.  Cerro  de  San  Antonio,  and  near  Chota,  Pern. 

Bhynchoiiella  arotiroftrata  Swallow.  8t.  Louis  (L.  Garb.). 

Rhynehonella  arotiroetrata  Swallow,  Trans.  St.  Lonis  Aoad.  Sci.,  II,  1863,  p.  84. 
Loe.  Cooper  County,  Missouri. 

Oh9,  Regarded  by  Keyes  as  a  synonym  for  R.  subcuneata  =  Camarophoria  sub- 
cnneata. 

Bhjmeliciiiella  (1)  argentea  BiUings.  Aqticosti  (Sil.). 

Rhynehonella  t  argentea  BiUings,  Catalogue  Silurian  Fossils  Anticoeti,  1866, 

p.  43. 
Loe,  Antioosti. 

fihyncbonella  argentnrbica  White=Bhyncbotreta  insBquivalvis. 
Ahynohonella  aapaaia  Billings.  Lower  Helderberg  (Dev.). 

Rhynehonella  aspasia  Billings,  Proe.  Portland  Soo.  Nat.  Hist.,  1, 1863,  p.  Ill, 

pi.  3,  fig.  6. 
Lac.  Square  Lake,  Maine. 

Bhynelionella  barquentifl  A.  Winchell.  Marshall  (L.  Carb.). 

Rhynehonella  barqnensis  A.  Winchell,  Proe.  Acad.  Nat.  Sci.  Philadelphia,  1862, 

p.  406. 
Loc.  Port  auz  Barques,  Michigan. 

Rhynehonella  barrandi  Hall=Oamarot(Bcbia  barrandei. 
Rhynehonella  (1)  bellifomuB  Nettelroth.  Niagara  (Sil.). 

Rhynehonella  bellaforma  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 

Geol.  Survey,  1889,  p.  73. 
Xoc  Louisville,  Kentucky. 

Rhynehonella  belemnitiea  Quenstedt.  Jurassic. 

Rhynehonella  belemnitioa  (Quenst.)  Morioke,  N.  Jahrb.  f.  Mineral.,  Beilageband, 

IX,  1894,  p.  61. 
For  loeaUty  and  observations  see  R.  plioatissima. 

Rhynehonella  bialTeata  Hall.  Lower  Helderberg  (Dev.). 

RhynchoneUa  f  bialveata  HaU,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857, 

p.  73;— Pal.  New  York,  ni,  1869,  p.  233,  pi.  34,  figs.  1-4. 
Loc,  Albany  County,  New  York ;  Square  Lake,  Maine. 

Shynehonella  (?)  bidens  Hall.  Clinton  (Sil.). 

Atrypa  bidens  Hal],  Pal.  New  York,  II,  1852,  p.  69,  pi.  23,  fig.  3. 
Rhynehonella  bidens  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  77. 
Loo,  Lookport,  New  York. 

Shynehonella  (?)  bidentata  (Hisinger).  Niagara  (Sil.). 

Terebratula  bidentata  Hisinger,  Kongl.  Svenska  Vet.-Akad.  Handl.,  for  1825, 

1826,  p.  343,  pi.  7,  fig.  5. 
Atrypa  bidentata  Hall,  Pal.  New  York,  II,  1852,  p.  276,  pi.  57,  fig.  3. 
RhynchoneUa  bidentata  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist ,  1859, 

p.  77. 
Loo,  Lookport,  New  York. 

Rhynehonella  billingsi  Hall=Gamarotcechia  billingsi. 
Bhynchonella  booensis  Shumard=Leiorhynchus  booneuse. 
Bhynchonella  brevirostris  Billings=Anastrophia  brevirostris. 
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Bhynchcmella  camerifera  A.  Winchell.  Marshall  (L.  Garb.). 

Rhynchonella  camerifera  A.  Winohell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1862, 

p.  408. 
Loc.  Port  anx  Barqnes,  Michigan. 

Bhynchonella  campbellana  Hall=lJnciiialu8  campbellanus. 

Bhynchonella  camura  HallssTrematospira  camara. 

Bhynchonella  capax  Hall=Bhynchotremacapax. 

Bhynchonella  capnt-testudinis  White=Oamarophoria  capnt-testadinis. 

Rhynchonella  caraoolenBis  Gottsche.  Jurassic. 

Rhynchonella  caracolensis  Gottsche,  Palseontographica,  Snppl.,  Ill,  1878,  p.  44, 
pi.  4,  fig.  8. — Steinman,  Neuee  Jahrb.  f.  Mineral.,  Beilageband,  1881,  p.  253. — 
Moricke,  Ibidem,  Beilageband,  IX,  1894,  p.  61. 

Loc,  Iqniqae,  Chile;  Caracoles,  Bolivia. 

Bhynchonella  carhenaria  McChesney.  Upper  Carboniferous. 

RhynchoneUa  carbonaria  McChesney,  New  Pal.  Fossils,  1860,  p.  51. 
Loc,  Near  Farmington,  Illinois. 

Bhynchonella  carica  Hall=Camarot(Bchia  carlca. 
Bhynchonella  Carolina  Hall=Camarot(Bchia  Carolina. 
Bhynchonella  castanea  Meek=Hypothyri8  castanea. 
Bhynchonella  congregata  Hall=:OamarotGBchia  congregata. 
Bhynchonella  contracta  Hall=Oamarot<Bchia  contracta. 
Bhynchonella  contracta  var.  saxatilis  Hall=Camarotoechia  contracta 
saxatilis. 

Rhynchonella  coUetti  Miller.  Niagara  (Sil.). 

Rhynchonella  coUetti  Miller,  Eighteenth,  Ann.  Rep.  Geol.  Survey  Indiana,  1894, 

p.  311,  pi.  9,  figs.  8, 9. 
Loc,  Wabash,  Indiana. 

Rhynchonella  oooperensiB  Shumard.  Kinderhook  (L.  Garb.). 

Rhynchonella  cooperensis  Shumard,  Geol.  Rep.  Missouri,  1855,  p.  204,  pi.  C, 

fig.  4. 
f Camarophoria  cooperensis  Walcott,  Mon.  U.  S.  Geol.  Survey,  V III,  1884,  p.  224, 

pi.  18,  i^g.  6. 
Loc,  Cooper  County,  Missouri;  Eureka  district,  Nevada. 

Rhynchonella  (1)  oorinthia  Billings.  Calciferous  (Ord.). 

RhynchoneUa  corinthia  Billings,  Pal.  Fossils,  I,  1865,  p.  220. 
Loo,  Table  Head,  Newfoundland. 

Bhynchonella   cuneata  Billings,  and    Hall  =  Bhynchotreta    cuneata 

americana. 
Bhynchonella  dawsoniana  Dayidson=:Pugnax  dawsoniana. 

Rhynchonella  (1)  decemplicata  Sowerby.  Clinton  (Sil.). 

Rhynchonella  decemplicata  Foerste,  Proc.  Boston  Soc.  Nat.  Hist.,  XLXIV,  1890. 

p.  320,  pi.  6,  figs.  23,  24. 
Loc,  England;  Cumberland  Gap,  Tennessee. 

Bhynchonella  dentata  Hall=Bhynchotrema  dentatuin. 
Bhynchonella  dotis  Hall=Camarotoechia  dotis. 

Rhynchonella  dryope  Billings.  Oriskany  (Dev.). 

Rhynchonella  dryope  Billings,  Pal.  Fossils,  II,  1874,  p.  37,  pi.  3A,  fig.  1. 
Loc,  Grand  Greve,  Gasp^. 


scHccHKBT.l  INDEX   AND   BIBLIOGRAPHY.  357 

JBhynchonella  dubia  Hall=Protorh3nQcha  dubia. 
fihynclionella  duplicata  Hall=OamarotoBchia  duplicata. 
fihynchonella  eatonisBformis  McGhe8ney=Pagnax  rockymontana. 

Shynchcmella  emacerata  Hall.  Clinton  (SiL). 

Atrypa  emacerata  Hall,  Pal.  New  York,  II,  1852,  p.  71,  pi.  23,  fig.  6. — Dawson, 

Acadian  Geology,  3d  ed.,  1878^  p.  599. 
Rhynchonella  emacerata  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859, 

p.  77. 
X^c.  Sodns  and  Rochester,  New  York;  Arisaig,  Noya  Scotia. 

Hhynohonella  eminenB  Hall.  Lower  Helderberg  (Dev.). 

Rhynchonella  eminens  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.   Hist.,  1857, 

p.  78;— Pal.  New  York,  III,  1859,  p.  237,  pi.  37,  figs.  3,  4. 
Loc.  Albany  County,  New  York. 

£hyncbonella  emmonsi  Hall  and  Wbitfield  =  H3rpotbyri8  emmonsi. 
fihyncbonella  endlichi  Meek=OamarotoBcbia  endlicbi. 

Shynchondla  ererenaiB  Eathbun.  Middle  Devonian. 

Rhynchonella  ererensis  Rathbun,  Proc.  Boston  Soc.  Nat.  Hist.,  XX,  1879,  p.  32. 
Loc.  Erere,  Province  of  Para,  Brazil. 

Shynehonella  enrekaensis  Walcott.  Lower  Carboniferous. 

Rhynchonella  eurekensis  Walcott,  Mon.  U.  S.  Geol.  Survey,  YIII,  1884,  p.  223, 

pi.  18,  fig.  8. 
Loc.  Eureka  district,  Nevada. 

Shjmohonella  (?)  eya  Billings.  Anticosti  (SiL). 

Rhynchonella  eva  Billings,  Catalogue  8il.  Foss.  Anticosti,  1866,  p.  44. 
Loo.  Anticosti. 

Shynchonella  evangelina  Hartt.  Upper  Oarboniferous. 

Rhynchonella  evangelina  Hartt,  Dawson's  Acadian  Geology,  3d  ed.,  1878,  p.  299. 
Loc,  Windsor,  Nova  Scotia. 

Ohs,  Compare  with  Pngnax  pugnus  as  identified  by  Davidson,  from  the  same 
locality. 

Xhjrnchonella  ezcellens  Billings.  Oriskany  (Dev.). 

Rhynchonella  ezcellens  Billings,  Pal.  Fossils,  II,  1874,  p.  36,  figs.  17, 18. 
Loc,  Indian  Cove,  Gasp^. 

Itbynchonella  eximia  Hall=Gamarot(Bcbia  eximia. 
Hhyncbonella  explanata  McChesney=Gainarophoria  explanata. 

Shynchonella  fitchana  Hall.  Oriskany  (Dev.). 

Rhynchonella  fitchana  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  85;— 

Pal.  New  York,  III,  1859,  p.  441,  pi.  103,  fig.  1. 
Loc,  Carlisle,  New  York. 

^Rhynchonella  formosa  Hall=Bhynchotrema  formosum. 
Hhynchonella  fringilla  Billings=Gamarot(echia  fringilla. 

Ehynchonella  gainesi  Nettelroth.  Hamilton  (Dev.). 

Rhynchonella  gainesi  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geo- 
logical Survey,  1889,  p.  76,  pi.  31,  figs.  6-9. 
Loc,  Jefferson  County,  Kentucky. 

Bhynchonella  glacialis  Billing8=Ganiarot(Bchia  glacialis. 
Rhynchonella  glansfagea  Hall=Gentronella  glanafagea. 
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Rhynclumella  gnathophora  Meek.  Jurassic. 

Rhynchonella  gnathophora  Meek,  Geol.  Snrvey  California,  Pal.,  1, 1S64,  p.  39,  pi. 

8,  fig.  1. 
Khynchonella  gnathophora?  Hall  and  Whitfield,  King's  U.  S.  Geol.  Expl.  4ath 

Pari.,  IV,  1877,  p.  284,  pi.  7,  fig,  6. 
Loc,  Plnmas  Connty,  California;  Uinta  Range,  Utah. 

Ehynchonella  greenana  Dlricb^LeiorbyDchas  greeneanum. 
Bhynohonella  gnadalnpsD  Sbnmard.  Upper  Carboniferous. 

Rhynchonella  guadalupe  Shnmard,  Trans.  St.  Lonis  Acad.  Sci.,  1, 1S58,  p.  295, 

pi.  11,  fig.  6. 
Loc,  Gaadalupe  Mountains,  New  Mexico  and  Texas. 

Rhynchonella  halli  Gabb.  Triassic 

Rhynchonella  halli  Gabb,  Jonr.  Acad.  Nat.  Soi.  Philadelphia,  2d  ser.,  IV,  1860, 

p.  308,  pi.  48,  fig.  29. 
Loo,  Bath  Coanty,  Virginia. 

Bhynchonella  heteropiis  A.  Wincbell.  Kinderbook  (L.  Garb.). 

Rhynchonella  heteropsis  A.  Winchell,  Proo.  Acad.  Nat.  Sci.  Philadelphia,  1866, 

p.  121. 
Loc,  Burlington,  Iowa;  Hamburg,  Illinois;  Medina  County,  Ohio. 

Ebyncbonella  borsfordi  Hall=Gamarot(Bcbia  borsfordi. 

Bhynchonella  hnbbardi  A.  Wincbell.  Marshall  (L.  Garb.). 

Rhynchonella  hubbardi  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1862,  p. 

407 ;— Ibidem,  1865,  p.  122. 
Loc,  Marshall  and  Port  aux  Barques,  Michigan ;  Summit  County,  Ohio. 

Bhynchonella  hnroneniiB  A.  WiDcbell.  Huron  (Dev.). 

Rhynchonella  hnronensis  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1862, 

p.  409. 
Loc,  Port  aux  Barques,  Michigan. 

Bhynchonella  huronenslB  precipna  A.  Wincbell.  Huron  (Dev.). 

Rhynchonella  hnronensis  var.  precipna  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Phil- 
adelphia, 1862,  p.  409. 
Loc.  Port  aux  Barques,  Michigan. 

Bhynchonella  (1)  hydranlica  Whitfield.  Waterlime  (Sil.). 

Rhynchonella  hydranlica  Whitfield,  Annals  N.  Y.  Acad.  Sci.,  II,  1882,  p.  194;— 
Ibidem,  V,  1891,  p.  512,  pi.  5,  fig.  17 ;— Oeol.  Ohio,  VII,  1895,  p.  414,  pi.  1,  fig.  17. 
Loc.  Greenfield,  Ohio. 

Bhynchonella  ida  Hartt.  Upper  Garboniferous. 

Rhynchonella  ida  Hartt,  Dawson's  Acadian  Geology,  3d  ed.,  1878,  p.  298. 
Loc,  Windsor,  Nova  Scotia. 

Bhynchonella  illinoiseniis  Wortben.  Upper  Garboniferous. 

Rhynchonella  illinoisense  Worthen,  Bull.  Illinois  State  Mus.  Nat.  Hist.,  2, 1884, 

p.  24;— Geol.  Snrvey  Illinois,  VIII,  1890,  p.  104,  pi.  11,  fig.  3. 
Loc.  Peoria,  Illinois. 

Ebyncbonella  increbesceus  Hall,  1860  (non  1847)=Ebyncbotreniacapax. 
Ebyncbonella  increbesceus  Hall=rEbyncbotrenia  insBquivalve. 
Bhynchonella  indentata  Sbnmard.  Upper  Garboniferous. 

Rhynchonella  indentata  Shnmard,  Trans.  St.  Louis  Acad.  Sci.,  1, 1859,  p.  393. 
Loc,  Guadalupe  Mountains,  New  Mexico. 

Ebyncbonella  indianensis  Hall=CamarotOBcbia  indianaensis. 
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Shynehonella  inseqiiiplioata  Hall.  Upper  Helderberg  (Dev.). 

Bhynchonella  ineqniplicats  KM,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857, 

p.  126. 
Loc,  "WeBtem  New  York." 

Bhynchonella  intermedia  Barris^Hypothyris  emmonsi. 
Shjmohonella  InntiliB  HalL  Lower  Helderberg  (Dev.). 

Rhynchonella  inatUis  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  74;— 

Pal.  New  York,  III,  1859,  p.  223,  pi.  34,  figs.  7,  8. 
Loc,  Albany  County,  New  York. 

Bhynchonella  (1)  janea  Billings.    Lorraine  and  Anticosti  (Ord.  and  Sil.). 

Bhynchonella  janea  Billings,  Catalogue  Sil.  Fossils  Anticosti,  1866,  p.  43. — 
Foerste,  Proo.  Boston  Soc.  Nat.  Hist.,  XXIV,  1890,  p.  316,  pi.  5,  figs.  23,  24. 
Loc,  Anticosti;  CoUinsyille,  Alabama. 

Hhynchonella  kokomoensis  Miller =Wil8onia  kokomoensis. 
fihirnchonella  lacimoBa  (Schlotheim).  Jurassic. 

Terebratolites  lacnnosa  Schlotheim,  Leonhardt's  Min.  Tasch.,  VII,  1813,  pi.  1, 
flg.  2. 

Bhynchonella  lacnnosa  Dayidson,  British  Oolitic  and  Liassio  Brach.,  Pal.  Soc, 
1852,  p.  96,  pi.  16,  figs.  13,  14. — Aguilera,  Datos  para  la  Geologia  de  Mexico, 
1893,  p.  18;— Bol.  Com.  Geoldgica  de  Mexico,  I,  1895,  p.  1,  pi.  1,  figs.  1-13. 

Loc,  Enrope;  Rancho  Alamitos,  Sierra  de  Catorce,  Mexico. 

Hhynchonella  lacnnofla  arolica  Oppel.  Jorassic. 

Bhynchonella  lacnnosa  var.  arolica  Aguilera,  Datos  para  la  Qeologia  de  Mexico, 
1893,  p.  18;~Bol.  Com.  Oeol6gica  de  Mexico,  I,  1895,  p.  1,  pi.  1,  figs.  14-25; 
pi.  2,  figs.  1,  2. 

Loo.  Enrope;  Rancho  Alamitos,  Sierra  de  Catorce,  Mexico. 

fihynchonella  IsbvIb  Simpson.  Clinton  (Sil.). 

Rhynohonella  (Stenochisma)  Ifeyis  Simpson,  Trans.  American  Philosophical  Soc, 

n.  ser.,  XVI,  1889,  p.  443,  fig.  8. 
Loc,  Blair  County,  Pennsylyania. 

Xhynchonella  (1)  lamellata  Hall.  Coralline  (Sil.). 

Atrypa  lamellata  Hall,  Pal.  New  York,  II,  1852,  p.  329,  pi.  74,  fig.  11. 
Bhynchonella  lamellata  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859, 

p.  78. 
Loo.  Schoharie,  New  York. 

Bhynchonella  laara  Billings=Leiorhynchns  laara. 

Bhynchondla  lingnlata  Gabb.  Triassic. 

Rhynchonella  lingulata  Oabb,  Geol.  Survey  California,  Pal.,  1, 1864,  p.  34,  pi.  6, 

fig.  36. 
Loo.  Hnmboldt  Connty,  Neyada. 

Bhynchonella  lonisvillensifl  Nettelroth.  Corniferous  (Dev.). 

Rhynchonella  louisyillensis  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 

Geol.  Suryey,  1889,  p.  77,  pi.  31,  figs.  1-4. 
Loc.  Falls  of  Ohio. 

Bhynchonella  macra  Hall.  St.  Louis  (L.  Carb.). 

Rhynchonella  macra  Hall,  Trans.  Albany  Institute,  IV,  1858,  p.  11.— Whittield, 
BnU.  American  Mus.  Nat.  Hist.,  1, 1882,  p.  52,  pi.  6,  figs.  40-42.— Hall,  Twelfth 
Rep.  State  Geol.  Indiana,  1883,  p.  334,  pi.  29,  figs.  40-42. 

Loc.  Alton,  Ulinois. 
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Bhynchonella  mainensis  Billings.  Lower  Helderberg  (Dev.). 

Khynchonella  mainensis  Billings,  Proo.  Portland  Soc.  Nat.  Hist.,  I,  1863,  p.  110, 

pi.  3,  fig.  4. 
Loe,  Square  Lake,  Maine. 

Bhynchonella  manflasensis  Moricke.  Jarassic. 

Rhynchonella  manflasensls  Moricke,  Neues  Jahrb.  f.  Mineral.,  Beilageband,  IX, 

1894,  p.  62,  pi.  5,  figs.  7a-7c. 
Loc,  Manfias  and  Melon,  Chile. 

Bhynchonella  mansoni  Salter= Atrypa  mansonii. 

Bhynchonella  marshallensis  A.  Winchell=OamarotcBchia  marshallensis. 

Bhynchonella  mandensis  Whiteaves.  Oretaceoas. 

Rhynchonella  mandensis  Whiteaves,  Mesozoic  Fossils,  Geol.  Snrv.  Canada,  I, 

1884,  p.  252,  pi.  33,  fig.  8. 
Loc,  Maud  Island. 

Bhynchonella  medea  Billings.  Oorniferous  (Dev.). 

Rhynchonella  medea  Billings,  Canadian  Joor.,  n.  ser.,  V,  1860,  p.  271; — Qeol. 

Canada,  1863,  p.  370,  fig.  388. 
Loo,  Township  of  Rainham,  Ontario. 

Bhynchonella  medialis  Simpson.  Waverly  (L.  Garb.). 

Rhynchonella  medialis  Simpson,  Trans.  American  Philosophical  Soc,  n.  ser., 

XVI,  1889,  p.  444,  fig.  9. 
Loc.  Warren,  Pennsylvania. 

Bhynchonella  (1)  metallica  White.  Upper  Carboniferous. 

Rhynchonella  metallica  White,  Wheeler's  Expl.  and  Survey  west  100th  Merid., 
Prel.  Rep.,  1874,  p.  20;— Ibidem,  Final  Rep.,  IV,  1875,  p.  129,  pi.  10,  fig.  10. 
Loc.  Lincoln  Connty,  Nevada. 
Ohs,  Probably  an  Uncinulus. 

Bhynchonella  mica  Billings=Zygo8pira  mica. 

Bhynchonella  (1)  microplenra  A.  Winchell.  Marshall  (L.  Garb.). 

Rhynchonella  (Retziaf)  microplenra  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Phila- 
delphia, 1865,  p.  122. 
Loo,  Battlecreek,  Michigan. 

Bhynchonella  minnesotensis  Sardeson=Bhynchotrema  insequivalvis. 
Bhynchonella  missourieiisis  Shumard,  fig.  5a  (non  5b^5c)=:Pagiiax 

pngnus  missouriensis. 
Bhynchonella  missouriensis  Shumard,  figs.  5b,  5c  (non  5a)=Pugnax 

striaticostata. 

Bhynchonella  moltistriata  Hall.  Oriskany  (Dev.). 

Rhynchonella  mnltistriata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857, 

p.  85;— Pal.  New  York,  HI,  1859,  p.  440,  pi.  102,  fig.  3;  pi.  106,  fig.  3. 
Loc.  Helderberg  Mountains,  New  York. 

Bhynchonella  mutabilis  HalI=Uncinalns  mutabilis. 
Bhynchonella  mutata  nall=:Pngnax  mntata. 

Bhynchonella  myrina  Hall  and  Whitfield.  Jurassic. 

Rhynchonella  species  f  Meek  and  Hayden,  Smithsonian  Cont.  to  Knowl.,  XIV, 

172,  1865,  p.  71,  pi.  4,  fig.  3. 
Rhynchonella  myrina  Hall  and  Whitfield,  King's  U.  S.  Geol.  Expl.  40th  Pari., 

IV,  1877,  p.  284,  pi.  7,  figs.  l^.—Whitfield,  PowelPs  Geol.  Geogr.  Survey 

Rocky  Mountain  Region,  1880,  p.  347,  pi.  3,  figs.  6,  7. 
Zoc,  Uinta  Range,  Utah;  Black  HUU,  Dakota. 


ecHDCHMT.)  INDEX   AND   BIBLIOGRAPHY.  361 

Xhynchonella  naenah  Whitfield.  Lorraine  (Ord.). 

fihynchonella  neenah  Whitiield,  Geol.  WiBconsin,  IV,  1882,  p.  265,  pi.  12,  figs. 

19-22. 
Khynchonella  ( f )  neenah  Winchell  and  Sohachert,  Geo).  Snryey  Minnesota,  III, 

1893,  p.  465,  pi.  34,  figs.  35-37. 
Loe,  Ironridge,  Clifton,  etc.,  Wisconsin;  Savanna,  Illinois;  Lattners,  Iowa. 

khynchonella  neglecta  Hall=Camarot(Bchia  neglecta. 
JRhynchonella  neglecta  var.  scobina  Meek=Camarot(Bchia  neglecta. 
Ehynchonella  nitens  Dana=Terebratula  nitens. 
Rhynchonella  nobilis  HallsUncinulus  uobilis. 
Ehynchonella  nucleolata  Hall=UDcinalu8  nacleolatos. 

Bhynchonella  nncula  (Sowerby).  Silurian. 

Terebratnla  nncula  Sowerby,  Mnrchison's  Silurian  System,  1839,  pi.  5,  fig.  20. 
Rhynchonella  nncula  Etheridge,  Quart.  Jour.  Geol.  Soc.  London,  XXXIV,  1878, 

p.  595. 
Loc.  England;  Bessels  Bay,  lat.  81^  6'. 

Rhynchonella  nntriz  Billings.  Anticosti  (Sil.). 

Rhynchonella  nntrix  Billings,  Catalogue  Silurian  Fossils  Anticosti,  1866,  p.  43. 
Loc,  Anticosti. 

Rhynchonella  ohlata  Hall.  Oriskany  (Dev.). 

Rhynchonella  ohlata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  86;— 

Pal.  New  York,  III,  1859,  p.  439,  pi.  102,  figs.  1,  2. 
Loe.  Albany  and  Schoharie  counties,  New  York. 

Rhynchonella  ohsolescens  Hall.  Kinderhook  (L.  Garb.). 

Rhynchonella  (Eatonia)  obsolescens  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat. 

Hist.,  1860,  p.  111. 
Loo,  Rockford,  Indiana. 

Rhynchonella  obtusiplicata  Hall=:OamarotoBchia  obtusiplicata. 
.Rhynchonella  occidenB  Walcott.  Lower  Devonian. 

Rhynchonella  occidens  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  152,  pi. 

15,  fig.  3. 
Loe.  Eureka  district,  Nevada. 

Ehynchonella  opponta  White  and  Whitfield.         Kinderhook  (L.  Garb.). 

Rhynchonella  opposita  White  and  Whitfield,  Proc.  Boston  Soo.  Nat.  Hist.,  VIII, 

1862,  p.  294. 
Loe.  Burlington,  Iowa. 

Ehynchonella  orbicnlaris  Hall=Caniaroto6chia  orbicularis, 
^ynehonella  orientalis  Billings.  Ghazy  (Ord.). 

Rhynchonella  orientalis  Billings,  Canadian  Nat.  Geol.,  IV,  1859,  p.  443,  fig.  21;— 

Geol.  Canada,  1863,  p.  126,  fig.  51. 
Loo.  Mingan  Island. 

Ithynchonella  osagensis  Swallow=Pngnax  ntah. 
Ithynchonella  ottamwa  White=Pugnax  ottnmwa. 
Ilhynchonella  parvini  McGhe8ney=Gamarophoria  subtrigona. 
Ilhynchonella  perlamellosa  Whitfield=:Bhynchotrenia  perlamellosum. 

Bhynchonella  perroitellata  Swallow.  St.  Lonis  (L.  Garb.). 

Rhynchonella  perrostellata  Swallow,  Trans.  St.  Louis  Acad.  ^\.)  1V,\S^^^.^> 
Loo.  Cooper  County,  Miaaouri. 
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BhyndumeUa  peninnata  A.  Wiuchell.  Kinderhook  (L.  Garb.). 

Bhynohonella  persinuata  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia^  1865, 

p.  121. 
Loe.  Bnrlington,  Iowa. 

Ehynchonella  phoca  Salter=Atrypa  phoca. 

BhynchoneUa  pipira  Derby.  Upper  Oarboniferoas. 

Rhynohonella  pipira  Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  24,  pi.  3,  figs.  18,2:% 

25,  26,  31. 
Loc.  Bon\jardim  and  Itaitnba,  Brazil. 

Bhynchonella  pisa  Hall  and  Whitfield.  Niagara  (Sil.). 

BhynchoneUa  pisa  Hall  and  Whitfield,  Pal.  Ohio,  II,  1875,  p.  135,  pi.  7,  figs. 
18-22. — Netteiroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geological  Sur- 
vey, 1889,  p.  78,  pi.  32,  figs.  24-27. 

Loo.  Highland  County,  Ohio;  Louisville,  Kentucky. 

Bhynohonella  planioonvexa  Hall,  Lower  Helderberg  (I)ev.). 

BhynchoneUa  planoconvexa  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857, 

p.  75;— Pal.  New  York,  III,  1859,  p.  235,  pi.  34,  fig.  22. 
Loo,  Albany  County,  New  York. 

Ehynchonella  plena  HaIl=Camarot<Bchia  plena. 
Khyuchonella  pleiopleura  Hall=Gamarot(Bchia  pleiopleura. 

Bhynchonella  pleorodon  (Phillips).  Upper  Oarboniferoas. 

Terebratula  pleurodon  PhUUps,  Oeol.  Yorkshire,  II,  1836,  p.  222,  pi.  12,  figs. 

25-30. 
Bhynchonella  pleurodon  Davidson,  Mon.  British  Carb.  Brach.,  1860,  p.  101, 

pi.  23,  figs.  1-15.— Toula,  Sitzungsb.  der  k.  k.  Akad.  zu  Wien,  LIX,  1869|  p.  7, 

pi.  1,  fig.  6.— Etheridge,  Quart.  Jour.  Geol.  Soc.  London,  XXXIV,  1878, 

p.  632. 
Loo.  Europe;   "Common  in  the  Carboniferous  rocks  of  America,"  Davidson; 

Bolivia;  Feilden  Isthmus,  lat.  82^  43'. 
Ob$.  Compare  with  Pugnax  utah  (Marcou). 

Bhynchonella  plioata  Hall.  Medina  (Sil.). ' 

Atrypa  pUcata  Hall,  Pal.  New  York,  II,  1852,  p.  10,  pi.  4,  fig.  6. 

BhynchoneUa  pUcata  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  78. 

Loo.  Lockport,  New  York. 

Bhynchonella  plicatella  (Linn^).  Niagara  (Sil.). 

Atrypa  plicatellat  HaU,  Pal.  New  York,  II,  1852,  p.  279,  pi.  58,  figH.  3,  4. 
RhynchoneUa  pUcateUa  HaU,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859, 

p.  78. 
Atrypa  plicateUa  MiUer,  N.  American  Geol.  Pal.,  1889,  p.  337. 
Loc.  Europe ;  Wolcott,  New  York. 

Bhynchonella  plicatiliB  (Sowerby).  Cretaceous. 

Terebratula  plicateUa  Sowerby,  Mineral  Conchl.,  V,  1825,  p.  167,  tab.  503,  fig.l. 
RhynchoneUa  plicatilis  Davidson,  British  Cretaceous  Brach.,  Pal.  Soc.,  I,  1852, 

p.  75,  pi.  10,  figs.  37,  42.— Eichwald,  Geog.  Paleont.  Bemerk.  Halb.  Mang. 

Aleutischen  Inseln,  1871,  p.  200. 
Loo.  England;  Alaska. 

Bhynchonella  pUoatLuima  Qnenstedt.  Jorassia 

RhynchoneUa  plicatissima  (Quenst.)  Moricke,  Neues  Jahrb.  f.  Mineral.,  Beilage- 

band,  IX,  1894,  p.  61. 
Loc.  Sierra  de  la  Temera,  Coquimbo,  Guasco,  and  Copiapo,  Chile. 
Ohi.  Moricke  says  that  Terebratula  senigma  Forbes  in  great  part  belong  to  this 

epeoiea  and  R.  belemnitioa. 
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Bhynchonella  plicifera  Hall=Oamarot(Bchia  plena. 

Bhynchcmella  piindpalifl  Hall.  Oriskany  (Dev.). 

Bhynchonella  principalis  Hall,  Tenth  Rep.  N.  Y.  State  Cah.  Nat.  Hist.,  1857, 

p.  84 ;— Pal.  New  York,  III,  1859,  p.  443,  pi.  106,  fig.  4. 
Loe,  Auburn,  New  York. 

BhynchoDella  prolifica  Hall=Oainarot(Bchia  proliflca. 
Bhynchonella  pngnus  of  aathors=Pagnax  pugnus. 
Rhynchonella  pustulosa  White=Bhynchopora  pustolosa. 
Bhynchonella  p3nramidata  Hall=nncinalas  pyramidatns. 

Bhjrnchonella  pyrrha  Billings.  Anticosti  (Sil.). 

Rhynchouella  pyrrha  BiUiugs,  Catalogue  Sil.  Foss.  Anticosti,  1866,  p.  44. 
Loe,  Anticosti. 

Bhynchonella  ramiayi  Hall.  Oriskany  (Dev.). 

Bhynchonella  ramsayi  Hall,  Pal.  New  York,  III,  1859,  p.  446,  pi.  lOlA,  figs.  7, 8. 
Loc.  Cumberland,  Maryland. 

Bhynchonella  (1)  rarioosta  Whitfield.  Oorniferons  (Dev.). 

Bhynchouella  t  raricosta  Whitfield,  Annals  N.  Y.  Acad.Sci.,  II,  1882,  p.  201;— 
Ibidem,  Y,  1891,  p.  522,  pi.  6,  fig.  6 ;— Geol.  Ohio,  VII,  1895,  p.  421,  pi.  2,  fig.  6. 
Lac.  Columbus,  Ohio. 

Bhynchonella  reticulata  Hall=:Dictyonella  reticulata. 

Bhjrnchonella  ridnula  Hall.  St.  Louis  (L.  Carb.). 

Bhynchonella  ricinula  Hall,  Trans  Albany  Institute,  IV,  1858,  p.  9. — Whitfield, 
Bull.  American  Mus.  Nat.  Hist.,  I,  1882,  p.  53,  pi.  6,  fig.  46.— Hall,  Twelfth 
Rep.  State  Oeol.  Indiana,  1883,  p.  330,  pi.  29,  fig.  46. 

Loo,  Spergen  Hill,  Indiana. 

Bhynchonella  ringens  Swallow =Gamarophoria  ringens. 

Bhynchonella  rohnsta  Hall.  Glinton  (Sil.). 

Atrypa  robusta  Hall,  Pal.  New  York,  II,  1852,  p.  71,  pi.  23,  fig.  7. 
Rhynchonella  robusta  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  78. 
Loo,  Lockport,  New  York. 

Khynchonella  rockymontana  Marcou=Pugnax  rockymontana. 
Bhynchonella  royana  Hall.  Comiferons  (Dev.). 

Rhynchonellaf  (Stenooismaf)  royana  Hall,  Pal.  New  York,  IV.  1867,  p.  338,  pi.  54, 

figs.  20-23. 
Loc.  Near  Leroy,  New  York.    . 

KhjrnohoneUa  mdis  Hall.  Lower  Helderberg  (Dev.). 

Bhynchonella  rndis  Hall,  Tenth  Bep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  75;— 

Pal.  New  York,  III,  1859,  p.  235,  pi.  34,  figs.  20, 21. 
Loc.  Hudson,  New  York. 

BhjrnohQnella  mgicoata  Kettelrotb.  Niagara  (Sil.). 

Bhynchonella  mgiecosta  Nettelroth,  Kentucky  Fossil  SbeUs,  Mem.  Kentucky 

Geol.  Survey,  1889,  p.  78,  pi.  32,  figs.  48-51. 
Loo.  Louisville,  Kentucky. 

Bhynchonella  saffordi  Hall=Wilsonia  saffordi. 
Bhynchonella  saffordi  var.  depressa=Wilsonia  saffordi  depressa. 
Bhynchonella  sageriana  A.  Wincbell=Camarot(Bchia  sageriana. 
Bhynchonella  sancta  Sardeson=Bhynchotrema  insequivalve  laticos- 

tatum. 
Bhynchonella  sappho  Ha]l=Gamarot(£cbia  &app\io. 
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Bhynchonella  Bchncherti  Stanton.  Upper  Cretaceous  (Knoxville). 

Rhynchonella  Bchuoberti  Stanton,  Bull.  U.  8.  Geol.  Snryey^  133, 1896,  p.  31,  pi.  1, 

figs.  1-4. 
Loc,  Paskenta,  Califomia. 

Bhynchonella  scobina  Meek=Oainarot(Bchia  neglecta. 

Bhynchonella  Bemiplicata  (Conrad).  Lower  Helderberg  (Dev.). 

Atrypa  semiplicata  Conrad,  Fifth  Ann.  Rep.  Geol.  Sorvey  N.  Y.,  1841,  p.  56. 
Rhynchonella  semiplicata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1S57,  p. 

65,  figs.  1,2;— Pal.  New  York,  III,  1859,  p.  224,  pi.  29,  fig.  1. 
Loc.  Schoharie  and  Carlisle,  New  York. 

Bhynchonella  septata  Hall.  Oriskany  (Dev.). 

Rhynchonella  septata  Hall,  Pal.  New  York,  III,  1859,  p.  443,  pi.  103,  fig.  2. 
Loc,  Albany  County,  New  York. 

Bhynchonella  sordida  Hall.  Trenton  (Ord.). 

Atrypa  sordida  Hall,  Pal.  New  York,  I,  1847,  p.  148,  pi.  33,  fig.  16. 
Rhynchonella  sordida  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  66. 
Loo,  Not  given. 

Bhynchonella  speciosa  Hal]=Cainarotcechia  speciosa. 
Bhynchonella  stephani  Ha11=CamarotoBchia  stephaui. 

Bhynchonella  (1)  striata  Simpson.  Waverly  (L.  Carb.). 

Rhynchonella  striata  Simpson,  Trans.  American  Phil.  Soc,  n.  ser.,  XYI,  1889,  p. 

444,  fig.  10. 
Loc,  Near  Warren,  Pennsylvania. 
Ohs,  Compare  with  Camarophoria  ringens  and  C.  capnt-testndinis. 

Bhynchonella  striatocostataMeek  and  Worthen=Pugnax  striaticostata. 
Bhynchonella  Strickland!  Sowerby=TJncinnlu8  strickiandi. 

Bhynchonella  labaonminata  Webster.  Chemnng  (Dev.). 

Rhynchonella  subaouminata  Webster,  American  Naturalist,  XXII,  1888,  p.  1015. 
Loo,  Near  Rockford,  Iowa. 

Bhynchonella  BuhcircolariB  A.  Winchell.  Marshall  (L.  Carb.). 

Rhynchonella  subcircularis  A.  Winchell,  Proc.  Acad.  Nat.   Sci.  Philadelphia, 

1862,  p.  408. 
Loc.  Port  aux  Barques,  Michigan. 

Bhynchonella  subcuneata  Hall=Camarophoria  snbcuneata. 
Bhynchonella  lubtetrsBdra  (Conrad).  f  Cretaceons. 

Terebratula  sabtetriedra  Conrad,  U.  S.  Astronomical  Ezx>ed.  Southern  Hemi- 
sphere, 1855,  p.  282,  pi.  42,  fig.  8. 

Loc.  Portezuelo  de  Manplas  and  Cordillera  de  Dona  Ana  at  an  altitude  of  13,432 
feet  above  the  ocean. 

Bhynchonella    snbtrigona  Meek    and  Worthen= Camarophoria   snb- 
trigona. 

Bhynchonella  subtrig^onalis  Hall.  Trenton  (Ord.). 

Atrypa  subtrigonalis  Hall,  Pal.  New  York,  I,  1847,  p.  145,  pi.  33,  fig.  12. 
Rhynchonella  subtrigonalis  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 

1859,  p.  66. 
Loo,  Turin,  New  York. 
Oh9,  Compare  with  Rhynchotrema  inasqpivalve. 
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Bhynchonella  tnloiplioata  Hall.  Lower  Helderberg  (Dev.). 

Bhynchonella  salcoplicata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1657, 

p.  76.— Pal.  New  York,  III,  1859,  p.  236,  pi.  35,  fig.  1. 
Loo.  Albany  County,  New  York. 

Bhjrnchonella  tayloiiana  (Lea).  ?  Jurassic. 

Terebratnla  tayloritfna  Lea,  Trans.  American  Phil.  Soc,  n.  ser.,  VII,  1841,  p.  259, 

pi.  10,  fig.  12. 
Loe,  Habana,  Cuba. 

Bhynchonella  tennesseensis  Hall  (non  Boemer)=nncinuIas  stricklandi. 
Bhynchonella  tennesseensis  Boemer.  Niagara  (Sil.). 

Bhynchonella  tennesseensis  Roemer,  Die  Sil.  Fauna  des  West.  Tennessee,  1860, 
p.  72,  pi.  5,  fig.  U.—Hall  and  Whitfield,  Twenty-seventh  Rep.  N.  Y.  State 
Cab.  Nat.  Hist.,  1875,  pi.  9,  figs.  24-26;— Pal.  Ohio,  II,  1875,  p.  136,  pi.  7,  figs. 
16, 17. 

Loc.  Perry  County,  Tennessee;  Louisville,  Kentucky;  Yellow  Springs,  Ohio. 

Bhynchonella  tethys  BillingB=Camarot(Bchia  tethys. 

Bhynchonella  tetrsBdra  (Sowerby).  Liassic. 

Terebratnla  tetr»dra  Sowerby,  Mineral  Conchology,  1, 1812,  p.  191,  pi.  83,  fig.  5. — 
Bayle  and  Coquand,  M^m.  Soc.  G^ol.  France,  ser.  ii,  IV,  1851,  p.  17,  pi.  7, 
figs.  9-10. 

Bhynchonella  tetraedra  Davidson,  British  Oolitic  and  Liassic  Brach.,  Pal.  Soc., 
1852,  p.  93,  pi.  18,  figs.  5-10. — Behrendsen,  Zeit.  der  Deuschen  geol.  Gessel., 
XLIIIy  1891,  p.  396. — Mdricke,  Neues  Jahrb.  f.  Mineral.,  Beilageband,  IX, 
1894,  p.  63. 

Loc,  Europe;  Portezuelo  Ancho,  Argentine  Republic;  Manflas,  Las  Amolanas, 
etc.,  Chile. 

Bhynchonella  (1)  tetraptyz  A.  Winchell.  Kinderhook  (L.  Carb.). 

Bhynchonella  f  tetraptyz  A.  Winchell,  Proo.  Acad.  Nat.  Sci.  Philadelphia,  1865, 

p.  120. 
Loc,  Rockford,  Indiana. 

Bhynchonella  tennistriata  Nettelrotb.  Corniferoas  (Dev.). 

Rhynchonella  tennistriata  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 

Geol.  Survey,  1889,  p.  82,  pi.  7,  figs.  27-29. 
Loc.  Falls  of  Ohio. 

Bhynchonella  tezana  Shumard.  Upper  Carboniferous. 

Rhynchonella  tezana  Shumard,  Trans.  St.  Louis  Acad.  Sci.,  I,  1859,  p.  393. 
Loo,  Mouth  of  Delaware  Creek,  Texas. 

Bhynchonella  thalia  Billings =Camarot€Bchia  billingsi. 
Bhynchonella  thera  Walcott=Camarophoria  thera. 

Bhynchonella  transversa  Hall.  Lower  Helderberg  (Dev.). 

Rhynchonella  transversa  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  74, 

figs.  5,  6;— Pal.  New  York,  lU,  1859,  p.  234,  pi.  34,  figs.  9-16. 
Loo,  Albany  County,  New  York. 

Bhynchonella  triplicata  Quenstedt.  Jurassic. 

RhynohoneUa  triplicata  (Quenst.)  Moricke,  Neues  Jahrb.  f.  Mineral.,  Beilage- 
band, IX,  1894,  p.  63. 
Loo,  Europe;  Quebrada  de  la  Iglesia,  etc.,  Chile. 


366  SYNOPSIS  OF  AMEBICAN   FOSSIL   BRACHIOPODA.        (bi7u.87. 

Bhynchonella  tata  Miller.  Barlington  (L.  Garb.). 

Sliynclionella  tata  Miller,  Jour.  Cincmnati  Soo.  Nat.  Hist.,  IV,  1881,  p.  315,  pi.  7, 

fig.  11. 
Loo,  Lake  Valley  mining  district,  New  Mexico. 

Bhynchonella  nnica  A.  Winchell.  Kinderhook  (L.  Garb.). 

Bhynchonella  nnica  A.  Winchell^  Proc.  Acad.  Nat.  Soi.  Philadelphia,  1865,  p.  122. 
Loc.  Bnrlington,  Iowa. 

Ehynchonella  unisalcata  Hall=Pentagoiiia  anisulcata. 
Bhynchonella  ntah  of  aatbor8=Pngnax  utab. 
Ehynchonella  vellicata  Hall=nncinula8  vellicatus. 
Khynchonella  ventricosa  Hall=Gamarotoechia  ventricosa. 
Bhynchonella  vennstula  Hall=:Hyx>othyris  cuboides. 

Bhynchonella  vicina  Billings.  Anticosti  (Sii.). 

Bhynchonella  vicina  Billings,  Catalogue  Sil.  Foes.  Anticosti,  1866,  p.  44. 
Loo,  Anticosti. 

Bhynchonella  (1)  warrenensiB  Swallow.  Lower  Devonian. 

BhynchoneUa  warrenensis  Swallow,  Trans.  St.  Louis  Acad.  Sol.,  1, 1860,  p.  653. 
Loo,  Callaway  County,  Missouri. 

Bhynchonella  wasatchensis  White=Seminula  wasatchensis. 
Bhynchonella  whitiana  Miller=Gainarot(Bchia  whitei. 
Bhynchonella  whitii  Hall  (non  Winchell) =Gainarot<Bchia  whitei. 

Bhynchonella  whitei  A.  Winchell.  Marshall  (L.  Garb.). 

Bhynchonella  whitei  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1862,  p.  407. 
Loc,  Marshall,  Michigan. 

Bhynchonella  whitneyi  Gabb.  Gretaceous  (Shasta). 

Terebratella  whitneyi  Gabb,  Geol.  Survey  California,  Pal.,  II,  1869,  p.  35,  pi.  2, 

fig.  62. 
Bhynchonella  whitneyi  Gabb,  Ibidem,  1869,  p.  204,  pi.  34,  fig.  105. — Stanton, 

Bull.  U.  S.  Geol.  Survey,  133,  1896,  p.  32,  pi.  1,  figs.  5-10. 
Loo,  Napa  and  Colusa  counties,  California. 

Bhynchonella  wilmingtonensis  (Lyell  and  Sowerby).  Eocene. 

Terebratula  wilmingtonensis  LyeU  and  Sowerby,  Quart.  Jour.  Geol.  Soo.  Loudon, 

1, 1845,  p.  431. 
Bhynchonella  wilmingtonensis  Conrad,  American  Jour.  Conch.,  1, 1865,  p.  35. 
Loo,  Wilmington,  North  Carolina. 

Bhynchonella  wilsoni  Sowerby=Wil8onia  wilsoni. 
Bhynchonella  wortheni  Hall=Caniarophoria  wortheni. 

BHTVCHOPOBA  King.    Genotype  Terebratnla  geinitziana  de  YemeuiL 

Bhynchopora  King,  Ann.  Mag.  Nat.  Hist.,  2d  ser.,  XYII,  1856,  p.  506. — Hall  and 
Clarke,  Pal.  New  York,  VIU,  Pt.  H,  1893,  p.  210;— -Thirteenth  Ann.  Bep. 
N.  Y.  State  Geologist,  1895,  p.  832. 

Bhynchoporina  CEhlert,  Fischer's  Manuel  de  Conchyliologie,  1887,  p.  1305. 

Bhynchopora  pnttnlosa  (White).  Kinderhook  (L.  Garb.). 

Bhynchonella  pustulosa  White,  Jour.  Boston  Soc.  Nat.  Hist.,  VIII,  1860,  p.  226.— 

Hall  and  Whitfield,  King's  U.  S.  Geol.  Erpl.  40th  Pari.,  IV,  1877,  p.  257,  pi.  4, 

figs.  12-14. 
Bhynchopora  pustulosa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

210,  pi.  58,  figs.  1-4. 
Loo,  Burlington,  Iowa;  Wasatch  Bange,  Utah;  Lake  Valley  mining  district. 

New  Mexico  (MiUer). 
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BETVCHOSPIEA  HaU.  Genotype  Waldheimia  formosa  HaU. 

Rhynchoepira  HaU,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  HiBt.,  1859,  p.  29;— Pal. 
New  York,  UI,  1859,  pp.  213, 484 ;— Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 
1863,  p.  58,  figs.  12-17  ;--Pal.  New  York,  IV,  1867,  p.  276.--Hall  and  Clarke, 
Ibidem,  YIII,  Pt.  II,  1893,  p.  108,  fig.  101 ;— Thirteenth  Ann.  Rep.  N.  Y.  State 
Geologist,  1895,  p.  791. 

Retzia  Billings,  Canadian  Journal,  VI,  1861,  p.  147. 

Rhynchospira  (?)  aoadis  (Hall).  Arisaig  (Sil.). 

Trematospira  acadiie  Hall,  Canadian  Nat.  Geol.,  V,  1860,  p.  146,  fig.  4. — Dawson, 

Acadian  Geology,  3d  ed.,  1878,  p.  597. 
Loc,  Nova  Scotia. 

BhyBchospira  aprinis  HallssHomoeospira  apriniformis. 

Rhynchospira  (?)  ashlandenuB  Herrick.  Waverly  (L.  Garb.). 

Rhynchospira  f  ashlandensis  Herrick,  Ball.  Denison  Univ.,  lY,  1888,  p.  25,  pi.  3, 

fig.  16;— Geol.  Ohio,  VII,  1895,  pi.  23,  fig.  16. 
Loo,  Lyon  Falls,  Ohio. 

Rhynchospira  electra  (Billings).  Lower  Helderberg  (Dev.). 

Retzia  electra  Billings,  Proc.  Portland  Soc.  Nat.  Hist.,  1863,  p.  114,  pi.  3,  fig.  11. 
Rhynchospira  electra  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  II,  1893,  p.  Ill, 

pL  50,  figs.  29-31. 
Loo.  Square  Lake,  Maine. 

Bbynchospira  equiradiata  Hall=Gamarotoecbia  seqniradiata. 
Rhynchospira  (?)  eageiiia  (Billings).  Gorniferoas  (DeY.). 

Retzia  engenia  Billings,  Canadian  Joar.,  YI,  1863,  p.  147,  fig.  58; — Geol.  Canada, 

1863,  p.  373,  ^f^.  395. 
Rhynchospira  (?)  engenia  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  II,  1893, 

p.  Ill,  pi.  60,  figs.  41-43. 
Loo,  Walpole,  Ontario. 

Bhyncbospira  OYax  Hall=Hom(Bospira  eYax. 

Rhynchospira  formosa  Hall.  Lower  Helderberg  (DeY.). 

Waldheimia  formosa  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  88. 
Trematospira  (Rhynchospira)  formosa  Hall,  Pal.  New  York,  III,  1859,  p.  215,  pi. 

36,  fig.  2;  pi.  95A,  figs.  7-11. 
Rhynchospira  formosa  Hall,  Pal.  New  York,  lY,  1867,  p.  278,  figs.  1-6.— Hall  and 

Clarke,  Pal.  New  York,  YIII,  Pt.  II,  1893,  p.  109,  fig.  101,  pi.  50,  figs.  21-25. 
Retzia  formosa  Miller,  N.  American  Geol.  Pal.,  1889,  p.  366. — Whitfield,  Annals 

N.  Y.  Acad.  Sci.,  Y,  1891,  p.  512,  pi.  5,  figs.  15,  16;— Geol.  Ohio,  YII,  1895,  p. 

413,  pi.  1,  figs.  15-16. 
Loc.  Helderberg  Mountains,  New  York;  Square  Lake,  Maine;  Greenfield,  Ohio. 

Bhynchospira  globosa  Hall.  Lower  Helderberg  (DeY.). 

Waldheimia  globosa  Hall,  Tenth  Rep.  N.  Y.  Stat«  Cab.  Nat.  Hist.,  1857,  p.  87. 
Trematospira  (Rhynchospira)  globosa  Hall,  Pal.  New  York,  HI,  1859,  p.  215,  pi. 

36,  fig.  1. 
Rhynchospira  globosa  Hall  and  Clarke,  Ibidem,  YIII,  Pt.  II,  1893,  p.  111. 
Loo,  Helderberg  Mountains,  New  York. 

Bhynchospira  (?)  helena  (Nettelrotb).  Niagara  (Sil.). 

Trematospira  helena  Nettelrotb,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol. 

Snrvey,  1889,  p.  137,  pi.  32,  figs.  40-43. 
Loe.  Louisville,  Kentucky. 

Bhynchospira  lepida  Ha11=:Trigeria  lepida. 
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EbyBchospira  nobilis  HaII=Gjclorbina  nobilis. 

Ehynchospira  rectirostriB  Hall.  Oriskany  (Dey.). 

Waldheimia  rectiroBtra  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  HUt.,  1857,  p.  89. 
Trematoopira  (RhynchoBpira)  rectirostra  Hall,  Pal.  New  York,  III,  1859,  p.  217, 

pi.  95A,  iig.  1,  and  p.  485. 
Rhynchospira  rectirostra  Hall  and  Clarke,  Ibidem,  YIII,  Pt.  II,  1893,  p.  111. 
Loc.  Cumberland,  Maryland. 

Ehynchospira  scansa  Hall  and  Clarke.  Waverly  (L.  Garb!). 

Rhynchospira  scansa  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  II,  1895,  pi.  50, 

fig.  45. 
Xoo.  McKean  County,  Pennsylvania. 

Ehynchospira  (?)  siimata  Hall.  Arisaig  (SiL). 

Rhynchospira  sinnata  Hall,  Canadian  Nat.   Geol.,  Y,  1860,  p.  146. — Dawson, 

Acadian  Geology,  3d  ed.,  1878,  p.  597. 
Retzia  sinuata  Miller,  N.  American  Geol.  Pal.,  1889,  p.  367. 
Loc,  Arisaig,  Nova  Scotia. 

Kbyncbospira  subglobosa  Hall=Betzia  subglobosa. 
EHYHCHOTEEMA  Hall.  Oenotype  Ebyncbonella  capax  Conrad. 

Rhynchotrema  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  68, 
figs.  12-14.— Waagen,  Palaeontologica  Indica,  Ser.  XIII,  I,  1883,  p.  410.— 
Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  458. — Hall 
and  Clarke,  Pal.  New  York,  YIII,  Pt.  II,  1893,  p.  182 ;— Thirteenth  Ann.  Rep. 
N.  Y.  State  Geologist,  1895,  p.  825. 

Ehynchotrema  ainsliei  K.  H.  Wincbell.  Trenton  (Ord.). 

Rhynchonella  ainsliei  N.  H.  Winchell,  Fourteenth  Ann.  Rep.  Geol.  Nat.  Hist. 

Survey  Minnesota,  1886,  p.  315,  pi.  2,  figs.  5,  6. 
Rhynchotrema  ainsliei  Winchell  and  Schuchert,  Minnesota  Geol.  Survey^  Illy 

1893,  p.  459,  pi.  34,  figs.  1-8. 
Loc.  Minneapolis,  St.  Paul,  etc.,  Minnesota;  Decorah,  Iowa. 

Ehynchotrema  capax  (Conrad).  Lorraine  (Ord.). 

Atrypa  capax  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  YIII,  1842,  p.  264,  pi.  14, 
fig.  21. 

Atrypa  increbescens  (partim)  Hall,  Pal.  New  York,  1, 1847,  p.  146,  pi.  33,  figs. 
131,  13k-13y.— BiUings,  Canadian  Nat.  Geol.,  1, 1856,  p.  207,  figs.  15, 16.— Hall, 
Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  66.  figs.  6, 7, 9-11. 

Rhynchonella  increbescens  (partim)  HaU,  Geol.  Wisconsin,  1, 1862,  p.  123,  pi. 
11,  fig.  2. 

Rhynchonella  capax  Billings,  Geol.  Canada,  1863,  p.  211,  fig.  213.— Meek,  Pal. 
Ohio,  I,  1873,  p.  123,  pi.  11,  fig.  2.— Miller,  Cincinnati  Quart.  Jour.  Sci.,  II, 
1875,  p.  17. — White,  Second  Ann.  Rep.  Indiana  Bureau  of  Statistics  and 
GeoL,  1880,  p.  489,  pi.  1,  figs.  9-11;— Tenth  Rep.  State  Geol.  Indiana,  1881, 
p.  121,  pi.  1,  figs.  9-11.— Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  263,  pi.  12, 
figs.  26, 27.— Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  99,  pi.  41,  fig.  12. 

Rhynchotrema  capax  WincheU  and  Schuchert,  Minnesota  Geol.  Survey,  III, 
1893,  p.  462,  pi.  34,  figs.  30-34.— HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt. 
II,  1893,  pp.  183,  185,  pi.  56,  figs.  14-18, 20-27;  pi.  83,  fig.  31.— Wliiteaves,  Pal. 
Foss.,  Ill,  Pt.  Ill,  1897,  p.  178. 

Loc,  Richmond,  Indiana;  Oxford,  etc.,  Ohio;  Wilmington,  Illinois;  Cape 
Girardeau,  Missouri;  Stockbridge,  Ironridge,  etc.,  Wisconsin;  Lattners, 
Iowa;  Spring  Valley,  Minnesota;  Anticosti;  Lake  Winnipeg,  Manitoba; 
Fort  Churchill,  Hudson  Bay. 
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Shynehotrema  dentatum  Hail.  Trenton  and  Lorraine  (Ord.). 

Atrypa  dentata  Hall,  Pal.  New  York,  1, 1847,  p.  148,  pi.  33,  fig.  14. 

Rhynohonella  dentata  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p. 

65.— Meek,  Pal.  Ohio,  1, 1873,  p.  121,  pi.  11,  fig.  3.--Miller,  Cincinnati  Quart. 

Jonr.  Sci.,  II,  1875,  p.  18. — White,  Second  Ann.  Rep.  Indiana  Bureaa  of 

Statistics  and  Geol.,  1880,  p.  490,  pi.  1,  tigs.  12-14;— Tenth  Rep.  State  Oeol. 

Indiana,  1881,  p.  122,  pi.  1,  iigs.  12-14. 
Rhynchotrema  dentata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  II,  1893,  p.  185. 
fRhynchonella  dentata  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  100,  pi.  41,  fig.  3. 
Loc.  Turin,  New  York;  Dayton  and  Oxford,  Ohio;  Richmond,  Indiana;  near 

Nashville,  Tennessee. 

Bhynchotrema  formosnm  (Hall).  Lower  JEelderberg  (Dev.). 

Rhynchonella  formosa  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  76, 
figs.  1-5;— Pal.  New  York,  III,  1859,  p.  236,  pi.  35,  fig.  6. 

Stenocisma  formosa  Hall,  Pal.  New  York,  IV,  1867,  p.  334.— Hall  and  Clarke, 
Ibidem,  VIII,  Pt.  II,  1893,  p.  187,  pi.  56,  figs.  41^5. 

Loo.  Schoharie  and  Albany  counties,  New  York;  Lake  Temiscouata,  New  Bruns- 
wick, and  Arisaig,  Nova  Scotia  (Ami). 

Ehynchotrema  inseqmvalve  (Castelnaa).  Trenton  (Ord.). 

Spirifer  insequivalvis  Castelnau,  Essai  Systeme  Sil.  FAmdrique  Septeutrionale, 

1843,  p.  40,  pi.  14,  fig.  8. 
Atrypa  increbescens  (partim)  Hall,  Pal.  New  York,  1, 1847,  jip.  146,  289,  pi.  33, 

figs.  13a-13h ;  f pi.  79,  fig.  6. 
Rhynchonella  increbescens  (partim)  Billings,  Canadian  Nat.  Geol.,  I,  1856,  p. 

207,  figs.  11-14.— HaU,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p. 

66.— Billings,  Geol.  Canada,  1863,  p.  168,  fig.  153.— Nettelroth,  Kentucky 

Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  83,  pi.  34,  figs.  26-29. 
Rhynchonella  argenturbica  White,   Wheeler's  £xpl.   aud  Survey  west  100th 

Mend.,  IV,  PreL  Rep.,  1874,  p.  14;— Ibidem,  Final  Rep.,  1875,  p.  75,  pi.  4, 

fig.  12. 
Trematospira  (f)  quadriplicata  Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p. 

60,  figs.  6,  7. 
Rhynchotreta  quadriplicata  Miller,  N.  American  Geol.  Pal.,  1889,  p.  370. 
Rhynchonella  minnesotensis  Sardeson,  Bull.  Minnesota  Acad  Nat.  Sci.,  Ill,  1892, 

p.  333,  pi.  4,  figs.  21-23. 
.    Rhynchotrema  insequival vis  Winchell  and  Schnchert,  Minnesota  Geol.  Survey, 

ni,  1893,  p.  459,  pi.  34,  figs.  9-25.— Whiteaves,  Pal.  Fobs.,  Ill,  Pt.  Ill,  1897, 

p.  179. 
Rhynchotrema  increbescens  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 

pp.  183, 185. 
Loe,  Drommonds  Island  (Castelnau);  New  York;  Kentucky;  Tennessee;  Illi- 
nois; Wisconsin;    Iowa;    Minnesota;    Silver  City,   New  Mexico;  Ottawa, 

Canada;  Lake  Winnipeg,  Manitoba. 
ObB.  Compare  Rhynchonella  subtrigonalis. 

Shynehotrema  inseqnivalve  laticoBtatnm  Win.  and  Schucb.   Trenton  (Ord.). 

Rhynchotrema  insequivalvis  var.  laticostata  W.  and  S.,  American  Geol.,  IX, 
April  1, 1892,  p.  293;— Minnesota  Geol.  Survey,  III,  1893,  p.  461,  pi.  34,  figs. 

26-29. 
Rhynchonella  sancta  Sardeson,  Bull.  Minnesota  Acad.  Nat.  Sci.,  Ill,  April  9, 

1892,  p.  333,  pi.  4,  figs.  19, 20. 
Loc,  Cannon  Falls,  Minnesota. 

Shynehotrema  ottawaense  (Billings).  Trenton  (Ord.). 

Porambonitesf  ottawaensis  BilUngs,  Pal.  Fossils,  1, 1862,  p.  140,figAn. 
BuU.  87 ^24 
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Bhynchotrema  ottawaense  (Billings)— Continued. 

Protorhynohaf  and  Orthorhynclmlaf  ottawaenais  Hall  and  Clarke,  Pal.  New 

York,  VIII,  Pt.  II,  1893,  pp.  181, 228. 
Lac,  Paaqnette  Rapids,  Canada;  near  Murfreesboro,  Tennessee. 

Ehynchotrema  perlameUosnm  (Whitfield).  Lorraine  (Ord.). 

Rhynchonella  {Mrlamellosa  Whitfield,  Ann.  Rep.  Geol.  Survey  Wisconsin,  1877, 
p.  73.— James,  The  Palseontologist,  2, 1878,  p.  15.— Whitfield,  Geol.  Wiscon- 
sin, IV,  1882,  p.  265,  pi.  12,  figs.  23-25. 

Loc.  Delafield  and  Iron  Ridge,  Wisconsin ;  Oxford,  Ohio. 

BHYHCHOTEETA  Hall.  Genotype  Ehynchonella  caneata  Dalman. 

Rhynchotreta  Hall,  Twenty-eighth  Rep.  N.  Y.  State  Mas.  Nat.  Hist.,  1879,  p.  166, 
figs.  1-4;— Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  309.— Nettelroth,  Ken- 
tucky Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  84. — Hall  and 
Clarke,  Pal.  New  York,  VIH,  Pt.  II,  1893,  p.  185 ;— Thirteenth  Ann.  Rep.  N.  Y. 
State  Geologist,  1895,  p.  825. 

Shynchotreta  caneata  americana  Hall.  Niagara  (Sil.). 

Atrypa  cuneata  Hall  (non  Dalman),  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  Table 
of  Organic  Remains,  13,  figs.  3,  4;— Pal.  New  York,  II,  1852,  p.  276,  pi.  57, 
fig.  4.— Billings,  Canadian  Nat.  Geol.,  1, 1856,  p.  138,  pi.  2,  fig.  13. 

Rhynchonella  cuneata  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859, 
p.  77.— Billings,  Geol.  Canada,  1863,  p.  315,  fig.  323. 

Rhynchotreta  cuneat^  var.  americana  Hall,  Twenty-eighth  Rep.  N.  Y.  State 
Mus.  Nat.  Hist.,  1879,  p.  167,  pi.  25,  figs.  29-38;— Eleventh  Rep.  State  Geol. 
Indiana,  1882,  p.  310,  pi.  25,  figs.  29-38.— Nettelroth,  Kentucky  Fossil  Shells, 
Mem.  Kentucky  Geol.  Survey,  1889,  p.  85,  pi.  32,  figs.  58, 59,  62, 63.— Beecher 
and  Clarke,  Mem.  N.  Y.  State  Mus.,  1, 1889,  p.  47,  pi.  4,  figs.  12-^.— Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  187,  pi.  56,  figs.  31-38. 

Loc,  Lockport,  etc..  New  York;  Hamilton,  Ontario;  Waldron  and  Osgood, 
Indiana;  Louisville,  Kentucky;  Milwaukee,  Wisconsin. 

Ehynobolus  Hall=Ehinobola8. 

BCEMESELLA  Hall  and  Clarke.       Genotype  Orbicula  grandis  Yannx. 

RGBmereUa  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  137,  fig.  65;— 
Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  257. 

RoBmerella  grandis  (Yanaxem).  Hamilton  (Dev.). 

Orbicula  grandis  Vanuxem,  Geol.  N.  Y. ;  Rep.  Third  Dist.,  1842,  p.  152,  fig.  4. 
Discina  grandis  Hall,  Pal.  New  York,  IV,  1867,  p.  17,  pi.  1,  fig.  18;  pi.  2,  figs. 

32,  33. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey, 

1889,  p.  33,  pi.  3,  fig.  3. 
Discina  (Orbiculoideaf)  grandis  Hall  and  Whitfield,  Twenty-fourth  Rep.  N.  Y. 

State  Cab.  Nat.  Hist.,  1872,  p.  187 ;— Twenty-seventh  Rep.  Ibidem,  1875,  pi. 

9,  figs.  33-35. 
Roemerella  grandis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  137,  fig. 

65,  pi.  4E,  figs.  2^31. 
Loo,  Cazenovia  and  Pratts  Falls,  New  York;  Columbus,  Ohio;  Falls  of  Ohio. 

BOMIVOERnrA  Hall  and  01.    Genotype  Oen tronella  j  alia  A.  Wincliell. 

Romingerina  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  272;— Thir- 
teenth Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  855. 

Bomingerina  jnlia  (A.  Wincbell).  Waverly  (L.  Carb.). 

Centronella  Julia  A.  Wincbell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1862,  p.  405;— 
Ibidem,  1865,  p.  123.— Hall,  Pal.  New  York,  IV,  1867,  p.  419,  pi.  61A,  figs. 
41-46.— Herrick,  Bull.  Denison  Univ.,  Ill,  1888,  p.  49,  pi.  2,  fig.  5. 
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ina  jnlia  (A.  Winchell) — Continued. 

Bomingerina  jnlia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  II,  1893,  p.  271, 

figs.  187, 188,  pi.  79,  figs.  28-30. 
Loc.  Port  Auz  Barqaes,  Michigan;  Cayahoga  and  Licking  counties,  Ohio,     fin 

the  Chemnng  at  Rushford,  New  York  (Williams). 

SCAPHIOCCELIA  Whitfield.  Genotype  S.  boliviaenais  Whitfield. 

Scaphiocoelia  Whitfield,  Trans.  American  Inst.  Min.  Engl.,  XIX,  1891,  p.  106. — 
Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  II,  1893,  p.  275  ;^Thirteenth 
Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  857. 

SeapbioooBlia  boliviaensiB  Whitfield.  Middle  Devonian. 

Scaphiocoelia  boliviensis  Whitfield,  Trans.  American  Inst.  Min.  Engi.,  XIX,  1891, 
p.  106,  figs.  1-i.— HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  276, 
figs.  193-196. 

Lae.  Sercre  or  Qaechista,  Bolivia. 

SCBHIDIUM  Hall.  Genotype  Orthis  insignia  Hall. 

Skenidiam  HaU,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  70,  figs. 

1-5. — ^Waagen,  Palsaontologica  Indica,  Ser.  XIII,  I,  1884,  p.  549. 
Scenidium  CEhlert,  Bull.  Societe  d'Etudes  Scientifiqnes  d'Angers,  1887,  p.  4, 

extract.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  241.— Winchell 

and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  881. — Hall  and  Clarke, 

Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1S94,  p.  276. 

Scenidinm  anthonense  Sardeson.  Trenton  (Ord.). 

Skenidinm  halli  Safford,  Geol.  Tennessee,  1869,  p.  287  (undefined). 

Skenidium  anthonensis  Sardeeou,  Bull.  Minnesota  Acad.  Nat.  Sci.,  Ill,  1892,  p.  333, 
pi.  4,  fig.  7. 

Scenidium  halli  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  242,  pi.  7A, 
figs.  33-39. 

Scenidium  anthonensis  Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III, 
1893,  p.  381,  figs.  20-23. 

Loc,  Minneapolis,  St.  Paul,  and  Cannon  Falls,  Minnesota;  Dixon,  Illinois;  Leb- 
anon, Tennessee. 

Scenidium  devouicnm  Walcott=Dalmanella  devonica. 

Scenidium  halli  Sa£E6Td=S.  anthonense. 

Soenidiiim  iniigne  Hall.  Lower  Helderberg  (Dev.). 

Orthis  insignis  HaU,  Pal.  New  York,  III,  1859,  p.  173. 

Skenidium  (Orthis)  insignis  Hall,  Ihidem,  1859,  pi.  lOA,  figs.  13-15. 

Skenidinm  insignis  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p. 

70,  figs.  1-^;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  p.  37,  figs.  31-35. 
Scenidium  insigne  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I.  1892,  p.  242,  pi. 

7,  figs.  31-35. 
Loe,  Helderberg  Mountains,  New  York;  Perry  County,  Tennessee. 

Scenidium  (?)  marope  (Billings).  Trenton  and  Lorraine  (Ord.). 

Orthis  merope  Billings,  Pal.  Fossils,  I,  1862,  p.  139,  fig.  116. 

Scenidium  f  merope  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  242, 

pi.  7A,  figs.  31, 32. 
Loo,  Ottawa,  Canada;  Cincinnati,  Ohio;  Burgln,  Kentucky. 

Scenidinm  pyramidale  Hall.  Niagara  (Sil.). 

Orthis  pyramidalis  Hall,  Pal.  New  York,  II,  1852.  p.  251,  pi.  52,  fig.  2. 
Skenidium  pyramidalis  Hall,   Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 

1860,  p.  70. 
Skenidium  pyramidata  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  37, 

figs.  29, 30. 
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Scenidiiim  pyramidale  Hall — Gontinaed. 

Soenidium  pyramidale  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  242, 

pi.  1,  figs.  29, 30;  pi.  7A,  figg.  40-42. 
Loc,  Lookport,  New  York;  Arisaig,  Nova  Sootia  (Ami). 

SCHIZAMBOH  Walcott.  Genotype  S.  typicalis  Walcott. 

Schizambon  Walcott,  Mon.  U.  8.  Geol.  Survey,  VIII,  1884,  p.  69.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  113, 167.— Winchell  and  Schu- 
chert,  Minnesota  Geol.  Survey,  III,  1893,  p.  360. — Hall  and  Clarke,  Eleventh 
Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  253. 

Schizambonia  CEhlert,  Fischer's  Manuel  de  Conchyliologie,  1887,  p.  1266. 

Schizambon  (1)  dodgei  Winchell  and  Schuchert.  Trenton  (Ord.). 

Sohizambon  (f)  dodgii  W.  and  S.,  Minnesota  Geol.  Survey,  III,  1893,  p.  361, 

pi.  30,  figs.  5-7. 
Loc,  Sandyhill,  New  York. 

SchuBambon  (?)  fissas  oanadaenns  (Ami).  Utica  (Ord.). 

Siphonotreta  scotica  Whiteaves,  American  Jour.  Sci.,  3d  ser.,  XXIV,  1882,  p. 

278;— Canadian  Nat.  Geol.,  X,  1883,  p.  396. 
Siphonotreta  sootica  var.  canadensis  Ami,  Ottawa  Naturalist,  I,  1887,  p.  124. 
Sohizambon  ( f )  fissus  var.  canadensis  Hall  and  Clarke,  Pal.  New  York,  YIII, 

Pt.  I,  1892,  p.  115,  pi.  4,  figs.  32-36. 
Loc,  Gloucester,  Ontario. 

Sdusainbon  (?)  lockei  Winchell  and  Schuchert.  Lorraine  (Ord.). 

Schizambon  (f)  lockii  WincheU  and  Schuchert,  Minnesota  Geol.  Survey,  111, 

1893,  p.  362,  pi.  30,  figs.  8-10. 
Loc,  Cincinnati,  Ohio. 

Schisambon  typicalis  Walcott.  Pogonip  or  Oalciferons  (Ord.). 

Schizambon  typicalis  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  70,  pi.  1, 
fig.  3.— Hall  and  Clarke,  Pal.  New  York,  VIH,  Pt.  I,  1892,  p.  lU,  fig.  65, 
pi.  4,  figs.  27-30. 

Loo,  Eureka  district,  Nevada;  Manitou,  Colorado. 

SCHIZOBOLUS  Ulrich. 

Genotype  Discina  truncata  Hall=Lingulaconcentrica  Vanuxem. 

Schizobolus  Ulrich,  Cent.  American  Pal.,  I,  1886,  p.  25,  pi.  3,  fig.  3. — Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  87,  165;— Eleventh  Ann.  Rep. 
N.  Y  State  Geologist,  1894,  p.  246. 

Sduzobolus  conoentricns  (Vanuxem).  Genesee  (Dev.). 

Lingula  concentrica  Vanuxem,  Geol.  N.  Y. ;  Rep.  Third  Dist.,  1842,  p.  168,  fig.  4.— 

HaU,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  223,  fig.  4. 
Discina  truncata  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  28;— 

Pal.  New  York,  IV,  1867,  p.  23,  pi.  1,  fig.  15 ;  pi.  2,  figs.  36, 37. 
Discina  (Trematis)  truncata  Hall  and  Whitfield,  Twenty-fourth  Rep.  N.  Y.  State 

Cab.  Nat.  Hist.,  1872,  p.  187. 
Trematis  truncata  Hall,  Twenty-third  Rep.  Ibidem,  1873,  pi.  13,  fig.  20. 
Schizobolus  truncatus  Ulrich,  Cont.  American  Pal.,  1, 1886,  p.  25,  pi.  3,  fig.  3.— 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  87,  pi.  3,  figs.  11-14. 
Loc,  Ogdens  Ferry,  Cayuga  Lake,  etc.,  New  York;  Falls  of  Ohio;  Madison 

County,  Kentucky.  ♦ 

SCHIZOGSANIA  Hall  and  Whitfield.    Genotype  Orbicnla  T  filosa  Hall. 

Schizocrania  Hall  and  Whitfield,  Pal.  Ohio,  II,  1875,  p.  71.— HaU  and  Clarke,  Pal. 
New  York,  VIII,  Pt.  1, 1892,  pp.  142, 168.— Winchell  and  Schuchert,  Minnesota 
Geol.  Survey,  III,  1893,  p.  369.— HaU  and  Clarke,  Eleventh  Ann.  Rep.  N.  Y. 
State  Geologist,  1894,  p.  259. 
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Schuocrania  fllosa  Hall.  Trenton-Lorraine  (Ord.). 

Orbicnlaf  ftlosa  Hall,  Pal.  New  York,  1, 1847,  p.  99,  pi.  30,  fig.  9. 

Tromatis  filosa  Billings,  Geol.  Canada,  1863,  p.  159,  fig.  126.— Hall,  Twenty-third 

Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1873,  pi.  13,  figs.  21, 22. 
Trematis  ( f )  filosa  Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  15. 
SchizocraniA  filosa  Hall  and  Whitfield,  Pal.  Ohio,  II,  1875,  p.  73,  pi.  1,  figs. 

12-15.--Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  143,  pi.  4G, 

figs.  22-30.— Winchell  ami  gchuchert,  Minnesota  Geol.  Survey,  III,  1893,  p. 

370,  fig.  31;  pi.  29,  figs.  29-31. 
Loc.  Middleville,  Utica,  etc..  New  York;   Ottawa,  Canada;  Cincinnati,  Ohio; 

Cannon  Falls  and  Minneapolis,  Minnesota. 

Schuocrania  (?)  helderbergia  Hall.  Lower  Helderberg  (Dev.). 

Schizocrania(f)  helderbergia  Hall  and  Clarke)  Pal.  New  York,  VIU,  Pt.  I,  1892, 

pp.  144,  179,  pi.  4G,  figs.  34,  35. 
Loc.  Near  Clarksville,  New  York. 

Sohizocrania  (?)  mdia  Hall.  Trenton  (Ord.). 

Trematis  rudis  Hall,  Twenty-third  Rep.  K.  Y.  State  Cab.  Nat.  Hist.,  1873,  p.  243, 

pi.  13,  fig.  19. 
Bchizocrania  (f)  rudis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  144, 

pi.  4G,  fig.  21^ 
Loc.  Clifton,  Tennessee. 

Schizocrania  Bchncherti  Hall  and  Clarke.  Trenton  (Ord.). 

Schizocrania  schucherti  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892^  pp. 

143,  179,  pi.  4G,  figs.  31-33. 
Loc.  Covington,  Kentucky. 

Sohisoonmia  snperinoreta  Barrett.  Lower  Helderberg  (Dev.). 

Trematis  (Schizocrania)  superincreta  Barrett,  Annals  N.  Y.  Acad.  Sci.,  I,  1878, 

p.  122. 
Schizocrania  ( f )  superincreta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892, 

p.  144. 
Loo.  Port  Jervis,  New  York. 

8CHIZ0PH0BIA  Eing.  Geuotyi>e  Orthis  resnpinata  (Martin). 

Schizophoria  King,  Mon.  Permian  Fossils,  Pal.  Soc,  1850,  p.  106. — ^Hall,  Bull. 
Geol.  Soc.  America,  I,  1889,  p.  21.— Hall  and  Clarke,  Pal.  New  York,  VIII, 
Pt.  1, 1892,  p.  211;— Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  272. 

Schizophoria  carinata  Hall.  Ghemang  (Dev.). 

Orthis  carinata  Hall,  Geol.  N.  Y.^  Rep.  Fourth  Dist.,  1843,  p.  267,  fig.  1;— PjiI. 

New  York,  IV,  1867,  p.  58,  pi.  8,  figs.  30-82;— Second  Ann.  Rep.  N.  Y.  State 

Geol.,  1883,  pi.  36,  fig.  22. 
Schizophoria  carinata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  213, 

226,  pi.  6,  fig.  22. 
Loe.  Painted  Post,  High  Point,  etc.,  New  York. 

Schizophoria  cora  (d'Orbigny).  Upper  Carboniferons. 

»         Orthis  cora  d'Orbigny,  Voyage  dans  VAm^rique  Mdridionale,  Pal.,  1842,  p.  48. 
Terebratula  cora  d'Orbigny,  Ibidem,  1842,  pi.  3,  figs.  21-23. 
Orthis  resupinata  var.  latirostrata  Tonla,  Sitznngsb.  der  k.  k.  Akad.  der  Wis- 

sensch.  zu  Wien,  LIX,  1869,  p.  8.  pi.  1,  fig.  7.— Derby,  Bull.  Cornell  Univ.,  I, 

1874,  p.  63. 
Loo.  Yarbiohambi  and  Cochabamba,  Bolivia. 

Schizophoria  mae&rlani  (Meek).  Middle  and  Upper  Devonian. 

Orthis  macfarlani  Meek,  Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  88,  pi.  12,  fig.  1.^ 
Meek  and  Worthen,  Qeol.  Survey  Hlinols,  III,  1868,  p.  42S,  ^\.V^,iL^^«\^.— 
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SchiEophoria  maofieirlani  (Meek) — Gontinned. 

Kayser,  Riohthofen's  China,  lY,  1883,  p.  91,  pi.  13,  fig.  3.— Walcott,  Mon.  U.  8. 

Geol.  Survey,  VIII,  1884,  p.  114. 
Schizophoria  macfarlanii  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp. 

190,  212,  225,  pi.  6A,  figs.  28-32. 
Loo,  Independence,  Iowa;   Howard  and  High   Point,  New  York;   Mackenzie 

River,  Canada;  Lower  Devonian,  Eureka  district,  Nevada;  SonthweAtem 

China. 

Schkophoria  manitobaenBis  Wbiteaves.  Upper  Devonian. 

Orthis  (Schizophoria)  manitobensis  Whiteaves,  Cont.  Canadian  Pal.,  I,  1892,  p. 

283,  pi.  37,  figs.  3, 4, 5. 
Loo,  Lake  Winnipegosis,  Canada. 

Schizophoria  nmltistriata  Hall.  Lower  Helderberg  (Dev.). 

Orthis  multistriata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  45,  figs. 

1, 2;— Pal.  New  York,  III,  1859.  p.  176,  pi.  15,  fig.  2. 
Schizophoria  multistriata  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  I,  1892,  pp.  212, 

226,  pi.  6A,  fig.  25. 
Loo,  Schoharie  and  Catskill,  New  York. 

Schizophoria  (?)  pednncularifl  Hall.  Lower  Helderberg  (Dev.). 

Orthis  peduncularis  Hall,  Pal.  New  York,  III,  1859,  p.  174,  pi.  13,  fig.  16. 
Schizophoria  f  pedonculariB  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 

p.  226. 
Loo,  Helderberg  Mountains,  New  York. 

Schizophoria  propinqna  HalL  Upper  Helderberg  (Dev.). 

Orthis  propinqna  HaD,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  110;— 
Pal.  New  York,  IV,  1867,  p.  43,  pi.  5,  fig.  3;— Second  Ann.  Rep.  N.  Y.  State 
Geol.,  1883,  pi.  36,  figs.  30, 31. 

Schizophoria  propinqna  Hall  and  Clarke,  Pal.  New  Y'ork,  VIII,  Pt.  I,  1892,  pp. 
212,  226,  pi.  6,  fig.  30. 

Loo,  New  York;  Columbus,  Ohio. 

Schizophoria  resnpinata  (Martin).  Carboniferous. 

Orthis  resnpinata  Hall  and  Whitfield,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV, 

1877,  p.  265,  pi.  5,  figs.  1, 2. 
Schizophoria  resnpinata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp. 

194, 213, 226. 
Loo,  Oquirrh  Mountains,  Utah ;  Lake  Valley  mining  district,  New  Mexico. 

Schizophoria  reanpinoides  (Oox).  Upper  Carboniferous. 

Orthis  resnpinoides  Cox,  Owen's  Geol.  Survey  Kentucky,  II,  1857,  p.  570,  pi.  9, 

fig.  1.— Worthen,  Geol.  Survey-Illinois,  VIII,  1890,  p.  106,  pi.  11,  fig.  4. 
Orthis  resupinoidesf  White,  Wheeler's  Expl.  and  Survey  west  lOOth  Meridian, 

Appendix,  1881,  p.  xxiii. 
Schizophoria  resnpinoides  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892, 

pp.  213, 226. 
Schizophoria  cfr.  resnpinoides  Smith,  Proc.  American  Phil.  Soc,  XXXV,  1897, 

p.  28  (extract). 
Loo,  Hancock  County,  Kentucky;  Manuelitos  Creek,  New  Mexico;  f  White  and 

Conway  counties,  Arkansas. 
Oh9,  Probably  identical  with  Schizophoria  resnpinata. 

Schizophoria  senecta  Hall  and  Clarke.  Clinton  (Sil.). 

Orthis  (Schizophoria)  senecta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892, 

p.  343,  pi.  6A,  figs.  23, 24. 
Loo.  Beynales  Basin,  Niagara  County,  New  York. 


BCHTOHDW.]  INDEX   AND   BIBLIOGRAPHT.  375 

Sehiiophoria  striatnla  (Schlotheim).  Middle  and  Upper  Devonian. 

Anomia  Terebratulites  striatolos  Soblotheim,  Min.  Taschenbaoh;  VHI,  1818,  pi. 
1,  fig.  6. 

Ortbis  striatola  Davidsoti,  Brit.  Devonian  Bracb.,  Pal.  Soo.,  1865,  p.  87,  pi.  17, 
figs.  4-7. — Wbiteaves  (non  Scblotbeim),  Cont.  Canadian  Pal.,  I,  1891,  pp. 
218, 283. 

OrthlB  impressa  Hall,  Qeol.  N.  Y.;  Rep.  Fourth  Dist.,  1843,  p.  267,  fig.  2;— Pal. 
New  York,  IV,  1867,  p.  60,  pi.  8,  figs.  11-19.— Wbitfield,  Geol.  Wisconsin,  IV, 
1882,  p.  326,  pi.  25,  figs.  13-15.— Walcott,  Mon.  U.  8.  Geol.  Survey,  VUI,  1884, 
p.  115,  pi.  13,  fig.  13.— Kindle,  Bull.  American  Pal.,  6, 1896,  p.  36. 

Ortbis  lentiformisf  Owen  (non  Hall),  Geol.  Survey  Wisconsin,  Iowa,  Minnesota, 
1852,  pi.  3,  figs.  10, 10a,  young  specimen.  [See  specimens  in  U.  S.  Nat.  Mus., 
Cat.  Invert.  Fosa.,  17918.] 

Ortbis  iowensis  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  488,  pi.  2,  fig.  4.— 
BiUings,  Hind's  Rep.  Expl.  Assiniboine  and  Saskatcb.,  1859,  p.  187,  fig.  1. — 
Meek,  Trans.  Cbicago  Acad.  Sci.,  1, 1868,  p.  90,  pi.  12,  fig.  2.— Wblte,  Second 
Ann.  Rep.  Indiana  Bureau  of  Statistics  and  Geol.,  1880,  p.  501,  pi.  5,  figs. 
10-12  ;-^Tentb  Rep.  State  Geol.  Indiana,  1881,  p.  133,  pi.  5,  figs.  10-12.— 
Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  62,  pi.  38,  fig.  6. 

Ortbis  iowensis  var.  fumarins  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  489, 
pi.  2,  fig.  5. — Meek  and  Wortben,  Geol.  Survey  lUinois,  III,  1868,  p.  424,  pi. 
13,  fig.  9. 

fOrtbis  iowensis  f  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Pbiladelpbia,  1862,  p.  410. 

Ortbis  propinqua  Nettelrotb  (non  Hall),  Kentucky  Fossil  Sbells,  Mem.  Ken- 
tucky Geol.  Survey,  1889,  p.  43,  pi.  16,  figs.  1-3,  7-11. 

Scbizopboria  iowensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp.  212. 
226,  pi.  6A,  fig.  29. 

Scbizopboria  impressa  HaU  and  Clarke,  Ibidem,  1892,  pp.  212,  216,  pi.  6,  fig.  31; 
pi.  6A,  figs.  26,  27. 

Loo,  New  York;  Falls  of  Obio;  Illinois;  Iowa;  Milwaukee,  Wisconsin;  Perry 
County,  Missouri ;  Eureka  district,  Nevada ;  Mackenzie  River  Valley,  North- 
west Territory,  Canada. 

Ob8.  Tbe  writer  bas  compared  American  forms  witb  O.  striatula  from  tbe  Eifel, 
Germany,  and  be  agrees  witb  authors  in  regarding  botb  as  one  species. 
Ortbis  (Scbizopboria)  macfarlani  is  often  found  associated  witb  O.  striatula 
and  may  be  only  a  variety  of  it. 

Schuophoria  BwaUoyi  Hall.  Barlin^u  (L.  Carb.). 

Ortbis  swallovi  HaU,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  597,  pi.  12,  fig.  5;— 
Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  36,  figs.  23,  24.— Keyes,  Geol. 
Survey  Missouri,  V,  1895,  p.  63,  pi.  38,  fig.  5. 

Scbizopboria  swaUovi  Hall  and  Clarke,  Pal.  New  York,  Vm,  Pt.  1, 1892,  pp.  213, 
226,  pi.  6,  figs.  23,  24. 

Loo.  Burlington,  Iowa;  Quincy,  Illinois;  Pike  County,  Missouri. 

Oba,  Compare  witb  Rbipidomella  clarkensis. 

Bchizophoria  tioga  Hall.  Portage  and  Chemung  (Dev.). 

Orthis  interlineata  HaU  (non  Sowerby),  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843, 

p.  267,  figs.  3,  4. 
Orthis  tioga  Hall,  Pal.  New  York,  IV,  1867,  p.  59,  pi.  8,  figs.  20>29 ;— Second  Ann. 

Rep.  N.  Y.  State  Geol.,  1883,  pi.  36,  figs.  17, 18.— Whitfield,  Annals  N.  Y.  Acad. 

Sci.,  V,  1891,  p.  561,  pi.  12,  fig.  3;— Geol.  Obio,  VII,  1895,  p.  453,  pi.  8,  fig.  3. 

Scbizopboria  tioga  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  212, 

226,  pi.  6,  figs.  17,  18. 
Loo»  FaotoryviUe,  Elmira,  eto.,  New  York;  Lake  County,  Obio. 
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Schusophozia  tallieiuus  (Vanuxem).  Tolly  (Dev.). 

Orthls  tuUienaU  Yanoxem^  Qeol.  N.  Y. ;  Rep.  Third  Dist.,  1842,  p.  164^  fig.  2.— 

Hall,  Pal.  New  York,  IV,  1867,  p.  55,  pi.  7,  tig.  5.— Walcott,  Mon.  U.  S. 

Geol.  Survey,  VIII,  1884,  p.  115,  pi.  2,  fig.  12.--WilliainB,  Bull.  Gool.  Soc. 

America,  I,  1890,  p.  492,  pi.  12,  fig.  16. 
Orthls  resnpinata  Hall  (npu  Martin),  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  215, 

fig.  2. 
Orthifl  (Schizophoria)  talUenBis  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883, 

pi.  36,  figs.  25-29. 
Schizophoria  tnlliensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp. 

212,  226,  pi.  6,  figs.  25-29. 
Loo,  TuUy,  Tinkers  Falls,  and  Ovid,  New  York;  Eureka  district,  Nevada. 

SCHIZOTEETA  Katorga.  Genotype  S.  elliptica  Katorga. 

Schizotreta  Kutorga,  Vcrhand.  Kais.  Min.  Gessel.  zu  St.  Petersburg,  VII,  1848, 
p.  273.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  135,  169.— 
Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  365,— Hall  and 
Clarke,  Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  257. 

Schizotreta  conica  (Dwight).  Treutou  (Ord.). 

Orbiculoidea  conica  Dwight,  American  Jour.  Sci.,  3d  ser.,  XIX,  1880,  p.  452,  pi. 

21,  figs.  1-11 . 
Schizotreta  conica  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt..  I,  1892,  pp.  126, 

135,  pi.  4E,  figs.  6^;  pi.  4F,  fig.  7. 
Loc,  Near  Newburg,  New  York. 

Schuotreta  minntola  Winchell  and  Schuchert.  Lorraine  (Ord.). 

Schizotreta  minutula  Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893, 

p.  366,  fig.  28. 
Loc.  Near  Granger,  Minnesota. 

Schisotreta  ovalis  Hall  and  Clarke.  Trenton  ^Ord.). 

Orbiculoidea  (Schizotreta)  ovalis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I, 

1892,  p.  177,  pi.  4E,  figs.  4,  5. 
Loc:  Middleville,  New  York. 

Schizotreta  pelopea  (Billings).  Trenton  and  Lorraine  (Ord.). 

Disciua  peloxiea  Billings,  Pal.  Fossils,  I,  1862,  p.  52,  fig.  56;— Geol.  Canada,  1863, 
p.  159,  fig.  124. 

Disciua  concordensis  Sardeson,  Bull.  MiunesotA  Acad.  Nat.  Sci.,  Ill,  1892,  p.  328, 
pi.  4,  figs.  13,  14. 

Schizotreta  pelopea,  Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893, 
p.  365,  pi.  29,  figs.  26-28. 

Loc,  Montreal,  Canada;  Mantorville,  Old  Concord,  and  Spring  Valley,  Minne- 
sota; Dubuque,  Iowa;  Neenah,  Wisconsin;  in  the  Utica  at  Ottawa,  Canada 
(Ami). 

Schizotreta  tennilamellata  (Hall).  Niagara  (Sil.). 

Orbicula  tennilamellata  Hall,  Pal.  New  York,  II,  1852,  p.  250,  pi.  53,  fig.  3. 
Disoina  forbesi  Nicholson  (non  Davidson),  Pal.  Pro  v.  Ontario,  1875,  p.  62. 
Discina  solitaria  Ringueberg,  American  Naturalist,  1882,  p.  175,  figs.  a-e. 
Discina  clara  Spencer,  Bull.  Univ.  State  Missouri,  1,  1884,  p.  56;-— Trans.  St. 

Louis  Acad  Sci.,  IV,  1886,  p.  606,  pi.  8,  fig.  5. 
Schizotreta  tennilamellata  Beecher,  American  Jour.  Sci.,  3d  ser.,  XLI,  1891,  p. 

357,  pi.  17,  fig.  11. 
Orbiculoidea  (Schizotreta!)  tennilamellata  Hall  and  Clarke,  Pal.  New  York, 

VIII,  Pt.  I,  1892,  pp.  127,  135,  pi.  4E,  figs.  9-11;  pi.  4F,  figs.  2-6. 
Loc,  Lookpoii;,  New  York;  Hamilton,  Ontario,  and  Arisaig,  Nova  Scotia  (Ami). 
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SELBHELLA  Hall  and  Clarke.      Genotype  S.  gracilis  Hall  and  Clarke. 

Selenella  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  271 ;— Thirteenth 
Ann.  Rep.  N.  Y.  State  Geologist,  1896,  p.  855. 

3elenella  gracilifl  Hall  and  Clarke.  Corniferons  (Dev.). 

Selenella  gracilis  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  271, 

age.  184-186. 
Loo.  Ontario. 

SEMIinJLA  McCoy  emend  Hall  and  Clarke. 

Genotype  Terebratala  pentsedra  Phil]ips=Athyri8  ambigua  (Phillips). 

Seminula  McCoy,  Synopsis  Carb.  Fossils  Ireland,  1844,  pp.  150,  158. — Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  93 ;— Thirteenth  Ann.  Rep. 
N.  Y.  State  Geologist,  1895,  p.  781. 

Beminnla  »rgentea  (Shepard).  Upper  Carboniferous. 

Terebratnla  argentea  Shepard,  American  Jour.  Sci.,  XXXIV,  1838,  p.  152,  fig.  8. 

Terebratula  roissyi  d'Orbigny  (non  L'fiveill6),  Voyage  dans  Mm^rique  M6ri- 
dionale.  Pal.,  1842,  p.  46. 

Terebratala  antisiensis  d'Orbigny,  Ibidem,  1842,  p.  46  (non  p.  36). 

Terebratula  peruviana  d'Orbigny,  Ibidem,  1842,  pi.  3,  figs.  17-19  (non  p.  36). 

Terebratula  subtilita  Hall,  Stansbury's  Exped.  Great  Salt  Lake  of  Utah,  1852,  p. 
409,  pi.  4,  figs.  1, 2.— Shumard,  Marcy's  Rep.  U.  S.  Expl.  Red  River  of  Loniai- 
ana,  1853,  p.  202,  pi.  4,  fig.  8.— Schiel,  Pacific  RaUroad  Rep.,  II,  1855,  p.  108, 
pi.  1,  fig.  2.~-HaU,  Ibidem,  III,  1856,  p.  101,  pi.  2,  figs.  3-5.— Marcou,  Geol.  N. 
America,  1858,  p.  52,  pi.  6,  fig.  9.— Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  714. 

Terebratula  ( f )  subtilita  Davidson,  Mon.  British  Carboniferous  Brach.,  Pal.  Soo., 
1857,  p.  18,  pi.  1,  figs.  21, 22;  1860,  p.  86;  1862,  p.  217,  pi.  17,  figs.  8-10. 

Spirigera  sniitUlta  Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1859,  p. 
20.— White,  Wheeler's  Expl.  and  Survey  west  of  the  100th  Meridian,  IV,  1875, 
p.  141,  pi.  10,  fig.  6. 

Athyris  difi'erentis  McChesney,  New  Pal.  Fossils,  1860,  p.  47. 

Athyris  subtilita  Newberry,  Ives's  Rep.  Colorado  River  of  the  West,  1861,  p.  126. — 
Salter,  Quart.  Jour.  Geol.  Soc.  London,  XVII,  1861,  p.  64,  pi.  4,  fig.  4. — Geinitz, 
Carbon  und  Dyas  in  Nebraska,  1866,  p.  40,  pi.  3,  figs.  7-9.— Meek,  Final  Rep. 
U.  S.  Geol.  Survey,  Nebraska,  1872,  p.  180,  pi.  1,  fig.  12;  pi.  5,  fig.  9;  pi.  8,  fig. 
4.— Meek  and  Worthen,  Geol.  Survey  Illinois,  V,  1873,  p.  570,  pi.  25,  fig.  14.— 
Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  7,  pi.  1,  figs.  5,  8  (not  7=Spirigerella 
derbyi);  pi.  3,  figs.  8,  16,19;  pi.  6,  fig.  2;  pi.  9,  fig.  4.— Meek,  Simpson's  Rep. 
Expl.  Great  Basin  Terr.  Utah,  1876,  p.  350,  pi.  2,  fig.  4 ;— BuU.  U.  S.  Geol.  and 
Geogr.  Survey  Terr.,  II,  4,  1876,  pi.  1,  fig.  2. — Derby,  Bull.  Mus.  Comp.  Zool., 
Ill,  1876,  p.  279.— Newberry,  Macomb's  Rep.  Expl.  Exped.  from  Santa  Fe  to 
the  Great  Colorado  River  of  the  West,  1876,  p.  138.— Meek,  King's  U.  S. 
Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  83,  pi.  8,  fig.  6.— White,  Thirteenth  Rep. 
State  Geol.  Indiana,  1884,  p.  136,  pi.  35,  figs.  6-9. — de  Koninck,  Annales  dn 
Mus^e  Royal  d'Histoire  Naturelle  de  Belgique,  XIV,  1887,  p.  73,  pi.  18,  figs. 
1-4,  7-10,  12-28;  pi.  19,  figs.  47-56.— Herriok,  Bull.  Denison  Univ.,  II,  1887, 
p.  44,  pi.  2,  fig.  23.— Keyes,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1888,  p.  231.— 
Whitfield,  Annals  N.  Y.  Acad.  Sci.,  V,  1891,  p.  604,  pi,  16,  figs.  7-9;— Geol. 
Ohio,  VII,  1895,  p.  488,  pi.  12,  figs.  7-9. 

Spirifera  (Athyris)  subtilita  Toula,  Sitzangsb.  der  k.  k.  Akad.  der  Wisaenaoh. 
zu  Wien,  LIX.  1869,  p.  6,  pi.  1,  fig.  5. 

Seminula  subtilita  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  95,  figs. 
66,  67,  and  58,  59  on  p.  86;  pi.  47,  figs.  17-31. 

Athyris  argentea  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  92,  pi.  39,  fig.  11. 

Loe,  Throughout  the  Upper  Carboniferous  of  North  America ;  Brazil  and  Bolivia, 
South  America;  England;  India;  Thibet  and  Kashmere. 

Obs.  See  Seminula  charitonensis,  S.  capat-eerpentiA,  8,  h«b^u\,  wli^  ^«  ^Mi'^^XA'cb^ 
SwaUow. 
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Seminula  oaput-wrpentis  (Swallow).  Upper  Carboniferous. 

Spirigera  capntserpentis  Swallow^  Trans.  St.  Louin  Aoad.  Sci.,  Jl,  1863,  p.  90. 

Loo.  Missouri  and  Kansas. 

Oh8,  Regarded  by  Keyes  as  a  synonym  for  S.  argentea. 

Seminula  charitonentiB  (Swallow).  Upper  Carbouiferous. 

Spirigera  charitonensis  Swallow,  Trans.  St.  Louis  Acad.  Scl.,  I,  I860,  p.  651. 
Loo.  Chariton  and  Randolph  counties,  Missouri. 
Ohs,  Probably  a  synonym  for  Seminula  argentea. 

Seminula  olaytoni  (Hall  and  Whitfield).  Kinderhook  (L.  Garb.)* 

Athyris  olaytoni  HaU  and  Whitfield,  King's  U.  S.  Geol.  Expl.  40th  ParL,  IV,  p.  256^ 

1877,  pi.  4,  figs.  15-17. 
Loo,  Little  Cottonwood,  Wasatch  Range,  Utah. 

Seminula  dawBoni  Hall  and  Clarke.  Upper  Carboniferous^ 

Athyris  snbtilita  Davidson  (non  Hall),  Quart.  Jour.  Qeol.  Soc.  London,  XIX^ 
1863,  p.  170,  pi.  9,  figs.  4,5.>-Dawson,  Acadian  Geology,  3d  ed.,  1878,  p.  290^ 
fig.  88. 

Seminula  dawsoni  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pp.  95, 96^ 
364,  figs.  69-71;  pi.  47,  figs.  32-34. 

Loo.  Windsor,  Nova  Scotia. 

Seminula  formosa  (Swallow).  Keokuk  (L.  Carb.)— 

Spirigera  formosa  and  euzona  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  U,  1863,  p.  91^ 
Athyris  formosa  Keyes,  Qeol.  Survey  Missouri,  Y,  1895,  p.  91. 
Loo.  Boonyille,  Missouri. 

Seminula  hawni  (Swallow).  Upper  Carbonifeious. 

Spirigera  hawni  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  1, 1860,  p.  652. 

Loo,  Missouri. 

Oha.  Probably  a  synonym  for  Seminula  argentea. 

Seminula  maconenoB  (Swallow).  Upper  Carboniferous. 

Spirigera  maconensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  1, 1860,  p.  651. 
Loo.  Montgomery  County,  Missouri. 

Seminula  parva  (Swallow).  Keokuk  (L.  Carb.). 

Terebratula  parva  Swallow  (non  d'Arohiac,  1846),  Trans.  St.  Louis  Acad.  Sci., 
II,  1863,  p.  83.— Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  105. 

Terebratula  cooperensis  Miller,  N.  American  Geol.  and  Pal.,  1889,  p.  384. 

Loo.  Keokuk,  Iowa ;  Monroe  and  Cooper  counties,  Missouri. 

Oha.  Specimens  of  this  species  in  Professor  Hall's  collection  Seen  by  the  writer 
do  not*show  a  punctuate  shell  structure,  but  are  distinctly  fibrous. 

Seminula  pernnuata  (Meek).  Carboniferous. 

Athyris  (!)  persinuata  Meek,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  81, 

pi.  9,  fig.  4. 
Loo,  White  Pine  district,  Nevada. 

Seminula  (?)  plattenns  (Swallow).  Upper  Carboniferous. 

Spirigera  plattensis  Swallow,  Trans.  St.  Louis  Aoad.  Sci.,  II,  1863,  p.  87. 
Loo.  Missouri;  Kansas;  Nebraska. 

Seminula  (?)  rog^rn  Hall  and  Clarke.  Upper  Helderberg  (Dev.). 

Seminula  rogersi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pp.  97,  364, 

pi.  47,  figs.  1-4. 
Loo,  Pendleton,  Indiana. 

Seminula  singletonii  (Swallow).  Upper  Carboniferous. 

Spirigera  singletenii  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  87. 

Loc,  Boone  and  Audrain  counties,  Missouri. 

Ofis,  Probably  a  synonym  for  SemlnuVa  ttc^eii\A8k. 
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Seminula  snbqnadiata  Hall.  Kaskaskia  (L.  Garb.). 

Athyris  subqnadrata  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  703,  pi.  27,  fig. 

2,  woodcut  p.  708.— Whitfield,  Annals  N.  Y.  Acad.  Sci.,  Y,  1891,  p.  585,  pi. 

U,  figs.  1-3 ;— Geol.  Ohio,  V II,  1895,  p.  472,  pi.  10,  figs.  1-3.— Keyes,  Oeol.  Snx- 

yey  Missouri,  V,  1895,  p.  92. 
Athyris  subquadrata?  Hall  and  Whitfield,  King's  U.  8.  Geol.  Expl.  40th  Pari., 

IV,  1877,  p.  271,  pi.  5,  figs.  19,  20. 
Seminula  subquadrata  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  II,  1893,  p.  95, 

pi.  47,  figs.  7-9,  15, 16;  pi.  84,  figs.  30,  31. 
Loc.  Chester,  Illinois;  Crittenden  County,  Kentucky;  Newtonville and  Miunrille, 

Ohio ;  Oquirrh  Mountains,  Utah. 
Ohs,  See  Cleiothyris  clintonensis. 

Seminula  titicaoaensiB  (Gabb).  Upper  Carboniferoas. 

Terebratula  titicacensis  Gabb,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  2d  ser.,  YIII, 

1881,  p.  302,  pi.  42,  fig.  11. 
Loc,  Lake  Titicaoa,  Bolivia. 

Seminula  trinndena  Hall.  St.  Louis  (L.  Garb.). 

Terebratula  trinucleus  Hall,  Trans.  Albany  Institute,  lY,  1858,  p.  7; — Geol.  Sur- 
vey Iowa,  I,  Pt.  II,  1858,  p.  659,  pi.  23,  figs.  4,  5. 

Athyris  trinuclea  Whitfield,  Bull.  American  Mus.  Nat.  Hist.,  1, 1882,  p.  50,  pi.  6, 
figs.  22-27.— Hall,  Twelfth  Rep.  State  Geol.  Indiana,  1883,  p.  329,  pi.  29,  figs. 
22-27. 

Seminula  trinuclea  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  II,  1893,  pp.  94, 95, 
fig.  65;  pi.  47,  figs.  5,  6,  10-14. 

Loe.  Bloomington  and  Spergen  Hill,  Indiana;  Alton,  Illinois;  Boonville,  Mis- 
souri; Princeton,  Kentucky. 

Oha,  See  Cleiothyris  refleza. 

Seminula  wasatchensia  (White).  Upper  Garboniferoas. 

Ehynchonella  wasatchensis  White,  Wheeler's  Expl.  and  Survey  west  of  100th 
Meridian,  Prel.  Kep.  1874,  p.  19;— Ibidem,  Final  Rep.,  1875,  p.  130,  pi.  9,  fig.  3. 
Loe,  Wasatch  Range,  near  Provo,  Utah. 
Oba.  Is  related  to  S.  subtilita.    The  great  anterior  thickening  is  due  to  old  age. 

Sieberella  (Ehlert,  and  Hall  and  ClaTke=Gypida]a. 

Oh8.  It  may  prove  that  Sieberella  will  be  useful  as  a  subgenus  of  Gypidula. 

SIPHOHOTBETA  de  Yern.         Genotype  Crania  anguiculata  Eicbwald. 

Siphonotreta  de  Yemeuil,  Q46\.  de  la  Russie  d'Europe  et  des  Mont,  de  TOural, 
II,  1845,  p.  286.--Dall,  Bull.  U.  S.  Nat.  Mus.,  8, 1877,  p.  62.— Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  110,  167.— Winchell  and  Schuchert, 
Minnesota  Geo].  Survey,  III,  1893,  p.  358.— Hall  and  Clarke,  Eleventh  Ann. 
Rep.  N.  Y.  Stote  Geologist,  1894,  p.  252. 

Siphonotreta  (1)  micnla  McCoy.  Galciferoas  (Ord.). 

Siphonotreta  f  micula  Ami,  Rep.  Progress  Geol.  Nat.  Hist.  Survey  Canada  for 

1887-88, 1889,  p.  52K. 
Loe,  Great  Britain;  near  Laevis,  Canada. 

Siphonotreta  (1)  minnesotaensiB  Hall  and  Clarke.  Trenton  (Ord.). 

Siphonotreta  f  minnesotensis  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  1, 1892, 
pp.  112, 177,  pi.  4,  figs.  37,  38.— Winchell  and  Schuchert,  Minnesota  Geol. 
Survey,  III,  1893,  p.  358,  pL  29,  figs.  23,  24. 

Loc,  Minneapolis,  Minnesota. 

Siphonotreta  scotica  Whiteaves==Schizambon  f  fissus  americanas. 
SPKSBOBOLTJS  Matthew.  Genotype  Lingalella  f  spissa  Billings. 

Spharobolus  Matthew,  Trans.  Royal  Soc.  Ganftda,  2d  sex ^^A^^^^**^^* 
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SphaBTobolna  Bpimu  (BilliDgs).  Lower  Ordovician. 

Lingnlella  f  spissa  Billings,  Canadian  Nat.  G«ol.,  n.  ser.,  VI,  1872,  p.  468,  fig. 

5 ;— Pal.  FoBBils,  II,  1874,  p.  67,  flg.  36. 
Sphferobolns  spissna  Matthew,  Trans.  Royal  Soc.  Canada,  2d  ser.,  I,  1896,  p. 

263,  pi.  1,  fig.  5. 
Loc.  Bell  Island,  Newfoundland. 

SPIEIFEE  Sowerby.  Genotype  Anomites  striatus  Martin. 

Spirifer  Sowerby,  Mineral  Conchology,  II,  1815,  p.  41. — Billings,  Canadian  Nat. 
Geol.,  I,  1856,  p.  134. — Meek  and  Hayden,  Pal.  Upper  Missouri,  Smithsonian 
Cont.  to  Knowledge,  XIV,  172, 1864,  p.  17.— Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  II,  1893,  pp.  l-40;--Thirteentai  Ann.  Rep.  N.  Y.  State  Geologist^ 
1895,  p.  751. 

Spirifera  Billings,  Canadian  Journal,  VI,  1861,  p.  253.— Hall,  Twentieth  Rep.  N. 
Y.  State  Cab.  Nat.  Hist.,  1867,  p.  251;— Pal.  New  York,  IV,  1867,  p.  186.— 
Wliite,  Wheeler's  Expl.  and  Survey  west  of  the  100th  Merid.,  18"^,  p.  90,— 
Herrick,  Bull.  Denisou  University,  IV,  1888,  p.  14.— Nettelroth,  Kentucky 
Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  106.— Hall,  Bull.  Geoi. 
Soo.  America,  I,  1890,  p.  567;— Ninth  Ann.  Rep.  N.  Y.  State  Geol.,  1890,  p.  9. 

Spirifer  acanthoptems  (Conrad).  t  Hamilton  (Dev.). 

Delthyris  acanthoptera  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842, 

p.  264. 
Loc.  Oneouta,  Otsego  County,  New  York. 

Spirifer  acumiiiataB  (Conrad).  Corniferons  and  Hamilton  (Dev.). 

Delthyris  acuminata  Conrad,  Third  Ann.  Rep.  N.  Y.  Greol.  Snrvey,  1839,  p.  65. 

Delthyris  prora  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842,  p.  263. 

Terehratula  acuminatissima  Castelnau,  Essai  Syst.  Silurien  PAm^riqne  Septen- 
trionale,  1843,  p.  40,  pi.  14,  fig.  16. 

Spirifer  cultrijngatus  Yandell  and  Shnmard  (non  Roemer,  1844),  Cont.  Gool.  Ken- 
tucky, 1847,  p.  10. 

Spirifer  acuminata  Hall,  Tenth  Rep.  N.  Y.  State  Cah.  Nat.  Hist.,  1857,  p.  135. 

Spirifera  acuminata  Hall,  Pal.  New  York,  IV,  1867,  pp.  198,  234,  pi.  29,  tigs. 
9-18;  pi.  35,  fig.  24.— Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 
Geol.  Survey,  1889,  p.  105,  pi.  8,  figs.  1-8. 

Spirifer  acuminatus  White,  Second  Rep.  Indiana  Bureau  of  Statistics  and  Geol., 
1880,  p.  503,  pi.  4,  figs.  l-3;-~Tenth  Rep.  State  Geol.  Indiana,  1881,  p.  135, 
pi.  4,  figs.  1-3.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  31, 39, 
pi.  39,  figs.  39-42. 

Loc.  Schoharie,  Williamsville,  Clarence  Hollow,  Hamilton,  Madison,  etc.,  New 
York;  Colnmhns  and  Sandnsky,  Ohio;  Falls  of  Ohio. 

Spirifer  acntioostatus  de  Koninck.  Upper  Carboniferous. 

Spirifer  acuticostatus  de  Koninck,  Animaux  Foe.  Carb.  Belgique,  p.  265,  pi.  17, 

fig.  6. 
Spirifera  acnticostata  Davidson,  Quart.  Jour.  Geol.  Soc.  London,  XIX,  1863,  p. 

171,  pi.  9,  figs.  7,  8.— Dawson,  Acadian  Geol.,  Sd  ed.,  1878,  p.  292,  fig.  91. 
Loc.  Europe;  Brookfield  and  Shubenacadie,  Nova  Scotia. 

Spirifer  agelains  Meek.  Lower  Garboniferons. 

Spirifer  triradialisf  Meek  (non  Phillips),  Sixth  Ann.  Rep.  U.  S.  Geol.  Snrvey 

Torr.,  1873,  p.  470. 
Spirifer  agelains  Meek,  Ibidem,  1873,  p.  470,  footnote. — White,  Twelfth  Ann. 

Rep.  U.  S.  Geol.  Survey  Terr.,  1883,  p.  135,  pi.  34,  fig.  10. 
Loc,  Near  Virginia  City,  Montana. 

Spirifer  alatos  Oastelnan  (non  Schlotbeim;ss Spirifer  aliformis. 
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Ipirifer  aliformif  de  Yemeuil.  Upper  Heiderberg  (Dev.). 

Spirifer  alstiui  Caatelnau  (non  Sohlotheim),  Essai  Syst^me  Silorien  I'Am^riqae 

Septentrionale,  1843,  p.  42,  pi.  12,  fig.  4. 
Spirifer  alsefonnis  de  Vemeail,  Ibidem,  1843,  p.  42,  footnote. 
Zoo.  Schoharie,  New  York. 
Obs.  Compare  with  Spirifer  arenoana. 

Ipirifer  alba-pineniis  Hall  and  Whitfield.  Kinderhook  (L.  Garb.). 

Spirifera  albapineoeis  Hail  and  Whitfield,  King's  U.  S.  Geol.  Expl.,  40th  Pari.,  lY, 

1877,  p.  255,  pi.  4,  figs.  7,  8. 
Loe,  Waaatch  Range,  Utah. 
05«.  Appears  to  be  a  synonym  of  8.  centronatos. 

Spirifer  aldiiohi  Etheridge.  Devonian. 

Spirifer  aldrichi  Etheridge,  Quart.  Joar.  Geol.  Soc.  London,  XXXIV,  1878,  p.  634, 

pi.  29,  ^g,  2. 
Loc.  Dana  Bay,  lat.  82^  42'. 

Jpirifer  alta  Hall=:Cyrtia  alta. 

Hpirifer  amams  Swallow.  Hamilton  (Dev.). 

Spirifer  amaros  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  642. 
Loc,  On  page  658  it  is  given  as  Callaway  County,  Missouri,  in  association  with 
Hamilton  terrane  fossils.    It  is  probably  the  same  as  S.  anna)  SwaUow. 

ilpirifer  angustns  Hall.  Hamilton  and  Portage  (Dev.). 

Spirifer  angusta  Hall,  Tenth  Rep.  N.  Y.   State  Cab.   Nat.  Hist.,  1857,  p.  164, 

fig.  in  text. 
Spirifera  angusta  HaU,  Pal.  New  York,  IV,  1867,  p.  230,  pi.  38A,  figs.  23-32.— 

Whitfield,  Geol.  Wisconsin,  IV,  1882.  p.  329,  pi.  26,  fig.  3.— HaH,  Second  Ann. 

Rep.  N.  Y.  State  Geol.,  1883,  pi.  54,  figs.  14-17. 
Spirifer  angustus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  31,  39, 

pi.  24,  figs.  14-17. 
Loc.  Livingston  and  Genesee  counties,  and  Ithaca,  New  York ;  Portage  group 

of  New  York  (Williams);  Milwaukee,  Wisconsin. 

Spirifer  annsB  Swallow.  Hamilton  (Dev.). 

Spirifer  annae  SwaUow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  641. 
Loc.  Callaway  County,  Missouri. 
Obe,  See  S.  amarus. 

Spirifer  annectans  Walcott.  Lower  Carbouiferons. 

Spirifera  annectans  Walcott,  Mon.  U.  8.  Geol.  Survey,  VIII,  1884,  p.  216,  pi.  18, 

fig.  7. 
Loc.  Eureka  district,  Nevada. 

Spirifer  antarctioiu  Morris  and  Sharpe.  Lower  Devonian. 

Spirifer  antarcticus  Morris  and  Sharpe,  Quart.  Jour.  Geol.  Soc.  London,  II,  1846, 

p.  276,  pi.  11,  fig.  2. 
Loc.  Falkland  Islands. 
Oh$.  Compare  with  S.  bollviaensis,  S.  chuquisaca,  and  S.  orbignyi. 

Spirifer  arata  Hall = Spirifer  granulosus. 

Spirifer  arcticiu  Houghton.  Devonian. 

Spirifer  arcticus  Houghton,  Jour.  Royal  Dublin  Soc,  1, 1857,  p.  183. 
Ohe.  The  writer  has  not  seen  this  journal. 

Spinfer  arctLBegmentimi  Hall.  Upper  Heiderberg  (Dev.). 

Spirifer  arctisegmenta  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  131. 
Spirifera  arctisegmenta  HaU,  Pal.  New  York,  IV,  1867,  p.  208,  pL  Sl^fi^VE^.^A^V- 
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Spirifer  aictiiegmentam  Hall — ^Continaed. 

Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  59,  figs.  10-12.— Nettelroth, 
Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  108,  pL  12, 
figs.  14, 15. 

Spirifer  arctisegmentus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  36, 

pi.  34,  figs.  10-12. 
Loo.  Stafford  and  Genesee  counties,  New  York ;  Falls  of  Ohio. 

Spirifer  arenoflos  (Conrad).  Oriskany  and  Gorniferous  (Dev.). 

Delthyris  arenosa  Conrad,  Third  Ann.  Rep.  N.  Y.  Geol.  Survey,  1839,  p.  65. — 
Mather,  Geol.  N.  Y. ;  Rep.  First  Dist.,  1843,  p.  842,  fig.  1.— HaU,  Ibidem,  Rep. 
Fourth  Dist.,  1843,  p.  148,  fig.  1. 

Delthyris  arenaria  Yanuxem,  Geol.  N.  Y. ;  Rep.  Third  Dist.,  1842,  p.  123,  fig.  1; 
p.  124,  fig.  5. 

Spirifer  arenosa  Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  826,  fig.  650. — 
Hall,  Pal.  New  York,  III,  1859,  p.  425,  pi.  98,  figs.  1-8;  pi.  99,  figs.  1-10;  pi. 
100,  figs.  1-8. 

Spirifera  arenosa  Billings,  Geol.  Canada,  1863,  p.  960,  fig.  465. — ^Hall,  Second 
Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  55,  figs.  3-7. 

Spirifera  unica  Hall,  Pal.  New  York,  IV,  1867,  p.  203,  pi.  30,  fig.  21;  pi.  55, 
fig.  8. 

Spirifer  arenosns  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  II,  1893,  pp.  24,  27, 
37,  pi.  29,  figs.  1-4;  pi.  30,  figs.  3-8. 

Loo.  Schoharie,  Clarence  Hollow,  etc..  New  York;  Cumberland,  Maryland;  Vir- 
ginia; Frankstown,  Pennsylvania;  Cayuga,  Ontario. 

Spirifer  argentarius  Meek = Spirifer  pinonensis. 
Spirifer  arrectas  Hall = Spirifer  murchisoni. 

Spirifer  asper  Hall.  Hamilton  (Dev.). 

Spirifer  aspera  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  508,  pi.  4,  fig.  7. 
Spirifera  (Cyrtina)  aspera  Whitfield,  Geol.  Wisconsin,  lY,  1882,  p.  331,  pi.  26, 

figs.  1, 2. 
Spirifer  asper  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  29,  31,  32, 

39,  pi.  25,  figs.  20-25. 
Loo.  Independence  and  Rockford,  Iowa;  Rock  Island,  Illinois ;  Milwaukee,  Wis- 
consin; Canandaigua,  New  York. 

Spirifer  asperatns  Bingueberg.  Niagara  (SO.). 

Spirifera  asperata  Ringueberg,  Bull.  Buffalo  Soc.  Nat.  Soi.,  Y,  1886,  p.  16,  pL  2, 

fig.  5. 
Loo,  Lockport,  New  York, 

Spirifer  atwateranus  Miller = Spirifer  iowaensis. 

Spirifer  andaonlns  (Goiirad).  Marcellns  and  Hamilton  (Dey.)'. 

Delthyris  audacula  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842,  p.  262. 

Delthyris  medialis  Hall^  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  208,  fig.  8.— 
Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  828,  fig.  669. 

Spirifer  eatoni  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  157. 

Spirifer  medialis  Hall,  Ibidem,  1857,  p.  164,  fig.  1. 

Spirifera  medialis  Hall,  Pal.  New  York,  IV,  1867,  p.  227,  pi.  38,  figs.  1-25,— 
Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  54,  figs.  1-13.— Nettelroth,  Ken- 
tucky Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  125,  pi.  26,  figs.  2-5. 

Spirifera  medialis  var.  eatoni  Hall,  Pal.  New  York,  IV,  1867,  pi.  38,  figs.  12-18. 

Spirifera  audacula  Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  329,  pi.  25,  figs.  25, 26. 

Spirifer  aiidaculus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  29-31, 
39,  pi.  24,  figs.  1-13;  pi.  29,  fig.  5. 

Loo,  Otsego,  Cayuga,  Moscow,  Darieu,  etc..  New  York;  Falls  of  Ohio;  Milwau- 
kee, Wisconsin. 
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Spirifer  andaonlns  maeronotos  Hall.  Hamilton  (Dev.). 

Deltbyris  macronota  Hall,  G«ol.  N.  Y. ;  Rep.  Fonrth  Diet.,  1843,  p.  206,  fig.  5. 
Spirifera  macronota  Hall,  Pal.  New  York,  IV,  1867,  p.  231,  pi.  38A,  figs.  1-22;— 

Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  54,  figs.  18-27. 
Spirifer  andacnlns  var.  maeronotos  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  II, 

1895,  pi.  24,  figs.  18-27. 
Zoo.  Bristol,  Moscow,  Darien,  etc.,  New  York. 

Spirifer  baarqnianns  Eathbun.  Middle  Devonian. 

Spirifera  bnarquiana  Rathbnn,  Proc.  Boston  Soo.  Nat.  Hist.,  XX,  1879,  p.  28. 
Loe,  Rio  Maecnrn,  Province  of  Para,  Brazil. 

Spirifer  belphegor  Olarke.  Genesee  (Dev.). 

Spirifera  belphegor  Olarke,  Bull.  U.  S.  Geol.  Surrey,  16, 1885,  p.  30,  pi.  3,  fig.  13. 
Loc,  Ontario  County,  New  York. 

Spirifer  bicostatas  Ha11=Beticulara  bicostata. 

Spirifer  bicostatas  var.  petilus  Hall=Beticularia  bicostata  petila. 

Spirifer  bidorsalis  Winchell.  Hamilton  (Dev.). 

Spirifera  bidorsalis  A.  Winchell,  Geol.  Rep.  Lower  Peninsula  of  Michigan,  1866, 

p.  93. 
Loo.  Grand  Traverse  district,  Michigan. 

Spirifer  biforatus  var.  lynx  flall=Platy8trofihia  biforata. 
Spirifer  bifarcatas  Hall = Spirifer  leidyi. 

Spirifer  billingsaniu  Miller.  Oriskany  (Dev.). 

Spirifera  superba  Billings  (non  Eichwald),  Pal.  Fossils,  II,  1874,  p.  45,  pi.  3A, 

fig.  3. 
Spirifera  billingsana  Miller,  N.  American  Geol.  Pal.,  1889,  p.  372. 
Loe.  Indian  Cove,  Gasp<$. 

Spirifer  bilobas  Hall=Bilobites  bilobas. 

Spirifer  bimesialifl  Hall.  Tipper  Devonian. 

Spirifer  bimesialis  Hall,  Geol.  Survey  Iowa,  I,  Pt.  11, 1858,  p.  507,  pi.  4, fig.  6.— HaU 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  17,  36,  pi.  34,  figs.  23-26. 

Spirifera  bimesialis  Hall,  Second  Ann.  Rep.  N.  Y.  State  GeoL,  1883,  pi.  59,  figs. 
23-26. 

Loo.  Independence,  Iowa;  Naples,  New  York  (Clarke). 

Spirifer  biplicatas  Meek  (non  Hall) = Spirifer  centronatns. 

Spirifer  biplicatOB  Hall.  Einderhook  (L.  Oarb.). 

Spirifer  biplicata  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  519,  pi.  7,  fig.  5. 
Spirifera  biplicata  Herrick,  BuU.Denison  Univ.,  Ill,  1888,  p.  45;  IV,  1888,  p.  25, 

pi.  2,  fig.  8. 
Spirifer  biplicatus  Herrick,  Geol.  Ohio,  VII,  1895,  pi.  15,  fig.  8. 
Loo.  Burlington,  Iowa;  Quincy,  Illinois;  Richfield,  etc.,  Ohio. 

Spirifer  boliviaensis  d'Orbigny.  Devonian. 

Spirifer  boliviensis  d'Orbigny,  Voyage  dans  TAm^rique  M^ridionale,  Pal.,  1842, 

p.  37,  pi.  2,  figs.  8,  9. 
Loc.  Cochabamba  and  Chnquisaca,  Bolivia. 
Ohs.  Compare  with  S.  antarcticus  and  S.  hawklnsi. 

Spirifer  boonensis  Swallovr.  Upper  Carboniferous. 

Spirifer  booensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  1, 1860,  p.  646. 

Loe,  Boone,  Randolph,  and  Monroe  counties,  Missouri. 

Ohs.  Regarded  by  Keyes  as  a  synonym  for  S.  rockymontnix\iA. 
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Spiriftr  bymeii  Kettelroth.  Hamilton  (Dev.). 

Spirifera  bymesi  Nettelroth,  Kentucky  FoBsil  Shells,  Mem.  Kentaoky  Geol.  Sur- 
vey, 1889,  p.  109,  pi.  10,  figs.  1-5!,  31-34,  36-39. 
Loc,  Falls  of  Ohio. 

Spirifer  cameratus  Derby  (non  Morton )=Spirifer  condor. 

Spirifer  cameratus  Morton.  Upper  Garboniferons. 

Spirifer  cameratus  Morton,  American  Jour.  Sci.,  XXIX,  1836,  p.  150,  pi.  2,  fig.  3. — 
Hall,  Pacific  Bailroad  Reports,  III,  1856,  p.  102,  pi.  2,  figs.  9,  12;— Geol. 
Survey  Iowa,  I,  Pt.  II,  1858.  p.  709,  pi.  28,  fig.  2.— Geinitz,  Carbon  und  Dyas 
in  Nebraska,  1866,  p.  44. — Meek,  Final  Rop.  U.  S.  Geol.  Survey  Nebraska, 
1872,  p.  183,  pi.  6,  fig.  12;  pi.  8,  fig.  15.— Meek  and  Worthen,  Geol.  Survey 
Illinois,  y,  1873,  p.  573,  pi.  25,  fig.  7.— Toula,  Neues  Jahrbuch  f.  Mineml., 
1874,  p.  240; — Sitzungsb.  der  Kais.  Akad.  der  Wissen.  zn  Wien,  1875,  p. 
543.— White,  Wheeler's  Expl.  Survey  west  100th  Meridian,  IV,  1875,  p.  132, 
pi.  10,  fig.  1. — Newberry,  Macomb's  Rep.  Expl.  Exped.  from  Santa  Fe  to  the 
Great  Colorado  River  of  the  West,  1876,  p.  138. — ^Meek,  Simpson's  Rep.  Expl. 
Great  Basin  Terr.  Utah,  1876,  p.  353,  pi.  2,  fig.  3.— Hall  and  Clarke,  Pal. 
New  York,  VIII,  Pt.  II,  1893,  pp.  26,  38,  pi.  32,  figs.  9-15. 

Spirifer  meusebaohanus  Roemer,  Kreidebildung  Texas,  1852,  p.  88,  pi.  11,  fig.  7. 

Spirifer  triplicatus  Hall,  Stansbury's  Expl.  Survey  of  the  Valley  of  Great  Salt 
Lake,  Utah,  1852,  p.  410,  pi.  4,  fig.  5. 

Spirifer  inequicostatnsf  Owen,  Geol.  Survey  Wisconsin,  Iowa,  and  Minnesota, 
1852,  p.  586,  pi.  5,  fig.  6.  [See  specimens  in  U.  S.  Nat.  Mus.,  Cat.  Invert.  Fobs., 
17954.] 

Spirifer  fasiger  Owen  (non  Keyserling),  Ibidem,  1852,  pi.  5,  fig.  4. 

Spirifer  striatus  var.  triplicatus  Marcou,  Geol.  N.  America,  1858,  p.  49,  pi.  7, 
fig.  3. 

Spirifer  species  Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  833,  (ig.  694. 

Spirifer  camerata  Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1859, 
p.  27. 

Spirifera  camerata  Newberry,  Ives's  Rep.  Colorado  River  of  the  West,  1861.  p. 
127. — ^White,  Second  Ann.  Rep.  Indiana  Bureau  Statistics  and  Geol.,  1880, 
p.  517,  pi.  8,  fig.  3;— Tenth  Rep.  State  Geol.  Indiana,  1881,  p.  149,  pi.  8, 
fig.  3.— Hall,  Second  Ann.  Rep.  N*.  Y.  State  Geol.,  1883,  pi.  57,  figs.  9-15.— 
White,  Thirteenth  Rep.  State  Geol.  Indiana,  1884,  p.  132,  pi.  35,  figs.  3-5.— 
Herrick,  Bull.  Denison  Univ.,  II,  1887,  p.  45,  pi.  2,  fig.  22. — Keyes,  Proc. 
Acad.  Nat.  Sci.  Philadelphia,  1888,  p.  230;— Geol.  Survey  Missouri,  V,  1896, 
p.  83,  pi.  40,  fig.  5. 

Spirifera  camerata  var.  kansasensis  Swallow,  Trans.  St  Louis  Acad.  Sci.,  II, 
1867,  p.  409. 

Spirifer  (Trigonotreta)  camerata  Meek,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV, 
1877,  p.  91,  pi.  9,  fig.  2. 

Loc,  Putnam  Hill,  Ohio;  throughout  the  Upper  Carboniferous  of  North  Amer- 
ica; western  side  of  Spltzbergen  (Toula). 

Ohs,  S.  cameratns  is  often  regarded  as  identical  with  S.  striatus  (Martin).  The 
latter  species,  however,  is  closely  and  finely  reticulated  with  conoentric 
growth  lines,  while  in  S.  cameratus  the  plications  are  crowded  with  small 
pustules  arranged  in  radiating  lines.    See  S.  condor  and  S.  striatus. 

Spirifer  cameratns  var.  kansasensis  SwalIows=Spirifer  cameratus. 
Spirifer  cameratus  percrassns  Swallow.  Upper  Garboniferons. 

Spirifer  cameratus  var.  percrassus  Swallow,  Trans.  St.  Louis  Acad.  Soi.,  11, 1866, 

p.  409. 
Loc.  Missouri  and  Kansas. 
GbB,  Regarded  by  Keyes  as  a  synonym  for  S.  cameratus. 
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Spirifer  capaz  HaIl=Spirifer  eiiT3rteine8. 

Spirifer  canandaigase  Hall  and  Glarke=Beticalaria  canandaiguae. 

Spirifer  carter!  Hall^rSyringothyris  carteri. 

Spirifer  carteri  Meek  (non  Hall)=Syringothyris  texta. 

Spirifer  catskillensis  Emmon8= Spirifer  mesistrialis. 

Spirifer  cedarensis  Owen=S.  iowaensis. 

Spirifer  centronatns  A.  Winchell.  Waverly  (L.  Garb.). 

Spirifer  centronatus  A.   Winchell,  Proc.  Aoad.  Nat.  Sci.  Philadelphia,  1865, 

p.  118.— White,  Wheeler's  Expl.  Survey  west  100th  Merid.,  IV,  1875,  p.  86, 

pi.  5,  fig.  8. 
Spirifera  (Trigonotreta)  biplicata  (Hall ft)  Meek,  Pal.  Ohio,  II,  1875,  p.  290, 

pi.  14,  fig.  5. 
Spirifera  centronata  Hall  and  Whitfield,  King's  U.  S.  Geol.  Ezpl.  40th  Pari.,  IV, 

1877,  p.  254,  pi.  4,  figs.  5,  6. 
Loo,  Cuyahoga  Falls,  Ohio;  Black  Hills,  South  Dakota;  Wasatch  Range,  Utah; 

Mountain  Spring,  Nevada;  Yellowstone  Park. 
Ob9,  See  S.  alba-pinensis. 

Spirifer  chileusis  Forbes =Spiriferina  rostrata. 

I^iirifer  ehnqnisaoa  A.  Ulrich.  Middle  Devonian. 

Spirifer  chuquisaca  A.  Ulrioh,  N.  Jahrb.  f.  Mineral.,  Beilageband,  VIII,  1892,  p. 

66,  pi.  4,  figs.  19,  20. 
Loc.  Chahnarani,  Tarabuoo,  etc.,  Bolivia. 
Ob9,  Compare  with  S.  boliviaensis  and  S.  antaroticus. 

Spirifer  clarus  Swallow ssBeticolaria  clara. 

Spirifer  olayatalus  McChesney.  Burlington  (L.  Garb.). 

Spirifera  olavatula  McChesney,  New  Pal.  Fossils,  1861,  p.  84 ; — Trans.  Chicago 

Acad.  Sci.,  I,  1868,  p.  36,  pi.  6,  fig.  5. 
Loc,  Burlington,  Iowa. 

Spirifer  clintoni  Hall=Spirifer  granulosus. 
Spirifer  clio  Hall=Delth3rris  consobrina. 
Spirifer  compactus  Meek=:Reticularia  fimbriata. 

fi^irifer  ooneinnus  Hall.  Lower  Helderberg  (Dev.). 

Spirifer  concinna  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  60, 

figs.  1-3. 
Spirifera  concinna  Hall,  Pal.  New  York,  III,  1859,  p.  200,  pi.  25,  fig.  2;  pi.  28, 

fig.  7;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  55,  figs.  1,  2. 
Spirifer  ooneinnus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  24, 27, 38, 

pi.  30,  figs.  1,  2. 
Loc.  Helderberg  Mountains,  New  York. 

Spirifer  condor  d'Orbigny.  Upper  Garboniferons. 

Spirifer  condor  d'Orbigny,  Voyage  dans  TAm^rique  M^ridionale,  Pal.,  1842,  p. 

46,  pi.  5,  figs.  11-14.— Waagen,  Palsontologica  Indica,  Ser.  XIII,  I,  1883, 

p.  514. 
Spirifer  striatns  var.  multicostatus  Toula,  Sitzungsb.  der  kais.  Akad.  der  Wis- 

sensch.  zu  Wien,  1869,  p.  3,  pi.  1,  figsi  2-4. 
Spirifera  camerata  Derby  (non  Morton),  Bull.  CorneU  Univ.,  I,  1874,  p.  12,  pis. 

1,  2,  4,  5;— Bull.  Mns.  Comp.  Zool.,  Ill,  1875,  p.  279. 
Loc,  Bolivia;  Bomjardim  and  Itaituba,  Brazil;  Yampopata  and  the  Island  of 

Titicaca,  Bolivia;  Pichis  River,  Peru. 

Bull.  87 ^25 
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Spirifer  condor  d'Orbigny — Gontinaed. 

Ola.  **  It  has  for  a  long  time  been  considered  a  synonym  of  S.  striatas  and  later 
of  S.  cameratns.  It  is  distinct,  however,  from  the  former  by  the  lamellose 
striee  of  growth  and  from  the  latter  by  these  as  well  by  the  nearly  entire 
absence  of  bundling  of  the  ribs"  (Waagen). 

Spirifer  conradanus  Miller =BeticuIaria  fimbriata. 
Spirifer  cousobrina  d'Orbigny=:Delthyris  consobrina. 

Spirifer  conaors  A.  Winchell.  Hamilton  (Dev.). 

Spirifer  consors  A.  Winchell,  6eol.  Rep.  Lower  Peninsula  of  Michigan,  1866,  p.  93. 
Loc,  Grand  Traverse  district^  Michigan. 

Spirifer  cooperensis  Waagen  =:Beticalaria  cooperensis. 

Spirifer  corticoanf  Hall.  Hamilton  (Dev.). 

Spirifer  oorticosa  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  160. 
Spirifera  corticosa  Hall,  Pal.  New  York,  lY,  1867,  p.  236. 
Loc.  Cumberland,  Maryland. 
Oha,  Compare  with  8.  granulosus. 

Spirifer (1)  oostaliB  Gastelnau.  f  Upper  Helderberg  (Dev.). 

Spirifer  oostalis  Castelnau,  Essai  Syst^me  Silurien  TAm^rique  Septentrional^, 

1843,  p.  41,  pi.  14,  fig.  7. 
Loo,  Schoharie,  New  York. 

Spirifer  crispatns  Hall  and  Clarke.  Niagara  (Sil.). 

Spirifer  crispatns  Hall  and  Clarke,  Pal.  New  York,  YIU,  Pt.  II,  1895,  p.  360,  pL  36, 

figs.  9, 10. 
Loc,  "Maryland." 

Spirifer  orispns  (Hisinger).  Niagara  and  Coralline  (Sil.)- 

Terebratula  crispa  Hisinger,  Srenska  Vet.-Akad.  Handlingar,  1826,  tab.  7,  fig.  4. 
Delthyris  staminea  Hall,  Oeol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  105,  fig.  3. 
Spirifer  crispus  Hall,  American  Jour.  Sci.,  XX,  1849,  p.  228;— Pal.  New  York,  II, 

1852,  p.  262,  pi.  54,  fig.  3;  p.  328,  pi.  74,  fig.  9.— Beecher  and  Clarke,  Mem.  N.  Y. 

State  Mus.,  1, 1889,  p.  75,  pi.  6,  figs.  6, 7.— Hall  and  Clarke,  Pal.  New  York,  VUI, 

Pt.  n,  1893,  pp.  19, 20, 36,  pi.  36,  figs.  1-6. 
Spirifera  orispa  Hall,  Twenty-eighth  Rep.  N.  Y.  State  Mus.  Nat.  Hist.,  1879,  p. 

157,  pi.  24,  figs.  6-12, 19;— Eleventh  Rep.  State  Geol.  Indiana,  1882,  p.  295,  pi. 

24,  figs.  6-12, 19;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  61,  figs.  1-6. 
Loo.  Europe;  Lockport,  Lewiston,  and  Schoharie,  New  York;  Hamilton   and 

Arlsaig,  Nova  Scotia  (Ami);  Ontario;  Waldron,  Indiana. 

Spirifer  criipus  simplex  Hall.  Niagara  (Sil.)* 

Spirifera  crispa  var.  Hall,  Trans.  Albany  Institute,  IV,  1863,  p.  212. 

Spirifera  orispa  var.  simplex  Hall,  Twenty-eighth  Rep.  N.  Y.  State  Mus.  Nat. 

Hist.,  1879,  p.  157,  pi.  24,  figs.  1-^ ;— Eleventh  Rep.  State  Geol.  Indiana,  1882, 

p.  296,  pi.  24,  figs.  1-5.— ^Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentacky 

Geol.  Survey,  1889,  p.  Ill,  pi.  17,  figs.  36, 37. 
Spirifer  crispus  var.  simplex  Beecher  and  Clarke,  Mem.  N.  Y.  State  Mus.,  1, 1889, 

p.  75,  pi.  6,  figs.  4, 5. 
Loo.  Waldron,  Indiana;  Louisville,  Kentucky. 

Spirifer  caltryugatas  Tandell  and  Shamards Spirifer  acuminatas. 
Spirifer  cumberlandisB  Hall.  Oriskany  (Dev.). 

Spirifer  cumberlandias  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p. 
63;— Pal.  New  York,  III,  1859,  p.  421,  pi.  96,  fig.  9.— Hall  and  Clarke,  Pal. 
New  York,  VUI,  Pt.  U,  1893,  pp.  17,  36,  pi.  33,  figa.  16-23. 
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Spirifer  oambarlandisB  Hall — Gontinaed. 

Spirifera  oamberlandue  Hall,  Second  Ann.  Sep.  N.  Y.  State  Qeol.,  1883,  pi.  58, 

figs.  16-23. 
Imo,  Cnmberland,  Maryland. 

Spirifer  cuspidatas  of  American  authors  as  Syringothyris  carted. 
Spirifer  caspidatiformis  Miller=:Syringothyris  texta. 

Spirifer  oydopteriu  Hall.  Lower  Helderberg  and  Oriskany  (Dev.)* 

Spirifer  cycloptera  Hall,  Tenth  Ann.  Bep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p. 

58;— Pal.  New  York,  III,  1859,  p.  199,  pi.  25,  fig.  1. 
Spirifera  cycloptera  Billings,  Geol.  Canada,  1863,  p.  957,  fig.  457;— Pal.  Fossils, 

II,  1874,  p.  48,  pi.  3A,  fig.  4.— Hall,  Second  Ann.  Bep.  N.  Y.  State  Geol.,  1883, 

pi.  61,  figs.  12,  13. 
Spirifer  cyclopterus  Hall  and  Clarke,  PaL  New  York,  VIII,  Pt.  II,  1893,  p.  36, 

pi.  36,  figs.  12,  15. 
hoc,  Helderberg  Mountains,  New  York ;  Gaspd  and  New  Brunswick. 

Spirifer  cyrtinaformis  Hall  and  Whitfleld=Gyrtia  cyrtiniformis. 
Spirifer  davisi  Nettelroth.  Hamilton  (Dev.). 

Spirifera  davisi  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey, 

1889,  p.  112,  pi.  12,  figs.  1-4. 
Zoo.  Falls  of  Ohio. 

Spirifer  deltoideus  Herrick.  Waverly  (L.  Garb.). 

Spirifera  deltoidea  Herrick,  BuU.  Denison  Univ.,  IV,  1888,  p.  27,  pi.  2,  fig.  7. 
Spirifer  deltoideus  Herrick,  Geol.  Ohio,  YII,  1895,  pi.  15,  fig.  7. 
Zoo.  Licking  County,  Ohio. 

Spirifer  desideratiu  Walcott.  Lower  Oarboniferons. 

Spirifera  desiderata  WalooU,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  217,  pi.  7, 

fig.  8. 
hoc.  Eureka  district,  Nevada. 

Spirifer  disjunotuB  Sowerby.  Cbemnng  (Dev.). 

Spirifera  diqjnncta  Sowerby,  Trans.  Geol.  Soc,  2d  ser.,  V,  1840,  pi.  53,  fig.  8; 
pi.  54,  figs.  12, 13. — Davidson,  Mon.  British  Devonian  Brach.,  Pal.  Soc,  1864, 
p.  23,  pi.  5,  figs.  1-12;  pi.  6,  figs.  1-5.— HaU,  Pal.  New  York,  IV,  1867,  p.  243, 
pi.  41,  figs.  1-19;  pi.  42,  figs.  1-20;— Second  Ann.  Bep.  N.  Y.  State  Geol., 
1883,  pi.  56,  figs.  14-17.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p. 
134.— Whiteaves,  Cont.  Canadian  Pal.,  1, 1891,  p.  221,  pi.  29,  fig.  4. 

Delthyris  perlatus  Conrad,  Fifth  Ann.  Rep.  N.  Y.  Geol.  Survey,  1841,  p.  54. 

Delthyris  ohemungensis  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842, 
p.  263. 

Delthyris  prolata  Vanuxem,  Geol.  N.  Y. ;  Rep.  Third  Dist.,  1842,  p.  179,  fig.  3. 

Delthyris  cuspidata  Hall  (non  Martin),  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p. 
270,  fig.  1.— Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  829,  fig.  683. 

Delthyris  disjunctaf  Hall,  Geology  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  269,  fig.  3. 

Delthyris  acanthota  Hall,  Ibidem,  1843,  p.  270,  fig.  2. 

Delthyris  inermis  Hall,  Ibidem,  1843,  p.  270,  fig.  4. 

Spirifer  disjonctns  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  21, 
24, 27, 37, 49,  pi.  30,  figs.  14, 15, 17.— Herrick,  Geol.  Ohio,  VII,  1895,  pi.  23,  fig.  11. 

Xoc  Enrope;  New  York;  Pennsylvania;  Eureka  district,  Nevada;  Peace,  Hay, 
and  Liards  rivers,  Canada. 

Spirifer  disjnnetas  oooidentaliB  Wbiteaves.  Upper  Devonian. 

Spirifera  disjuncta  var.  occidentalis  Whiteaves,  Cont.  Canadian  Pal.,  1, 1891,  p. 

222,  pi.  29,  fig.  5. 
Xoc.  Hay  River,  Canada. 
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diijnnctiu  snlcifer  Hall  and  Clarke.  Ghemnng  (Dev.). 

Spirifera  disjnnctiis  yar.  snlcifer  Hall  and  Clarke,  Pal.  New  York,  YHI,  Pt.  II, 

1895,  p.  361,  pi.  30,  fig.  16. 
Loc,  Near  Olean,  New  York. 

Spirifer  disparilis  Hall = Metaplasia  disparilis. 

Spirifer  divaricatns  Hall.  Oomiferous  and  Hamilton  (Dev.). 

Spirifer  divaricata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  133. 

Spirifer  yennstus  Hall,  Thirteenth  Rep.  Ibidem,1860,  p.  82. 

Spirifera  diyaricata  Hall,  Pal.  New  York,  IV,  1867,  p.  213,  pi.  32,  figs.  l-6.—Net- 

telroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  113, 

pi.  11,  figs.  6-11;  pi.  12,  figs.  5-11. 
Spirifer  divaricatus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  24, 

27,  39,  pi.  38,  figs.  15-17. 
Loc,  Schoharie,  Stafford,  Williamayille,  York,  etc.,  New  York;  Port  Colbome, 

Canada;  Falls  of  Ohio;  Lebanon,  Kentucky. 
Obs.  Compare  with  S.  multicostatus  Castelnau. 

Spirifer  dubius  Hall=Pentamerella  dubia. 

Spirifer  dnbins  Nettelroth.  YNiagara  (Sil.). 

Spirifera  dubia  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Snr- 

yey,  1889,  p.  115,  pi.  33,  figs.  23, 24. 
Loc,  Louisyille,  Kentucky. 

Spirifer  dnodenarius  (Hall).  Upper  Helderberg  (Dev.). 

Delthyris  duodenarla  Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  171,  fig.  5. 

Spirifera  duodenarla  Billings,  Canadian  Jour.,  n.  ser.,  V,  1861,  p.  256,  figs.  65-67  ;— 
Geol.  Canada,  1863,  p.  372,  fig.  394.— Hall,  Pal.  New  York,  IV,  1867,  p.  189, 
pi.  27,  figs.  13-16;  pi.  28,  figs.  24-33 ;— Second  Ann.  Rep.  N.  Y.  State  GeoL, 
1883,  pi.  58,  figs.  8-13.— Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 
Geol.  Suryey,  1889,  p.  114,  pi.  12,  figs.  12,  13,  16. 

Spirifera  duodenarla  f  Rathbun,  Proc.  Boston  Soc.  Nat.  Hist.,  XX,  1879,  p.  25. 

Spirifer  dnodenarius  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  19, 
37,  pi.  33,  figs.  8-15. 

Loc,  New  York,  Ontario,  Columbus,  Ohio;  Falls  of  Ohio;  Rio  Maecuru,  Proyinoe 
of  Para,  Brazil. 

Spirifer  daplicatns  Hall= Spirifer  dupliplicatns. 

Spirifer  dnplidooeta  Phillips.  Garboniferoos. 

Spirifer  duplicicostus  Phillips,  Geol.  Yorkshire,  II,  1829,  p.  218,  pi.  10,  fig.  1. 
Spirifera  duplioicosta  Etheridge,  Quart.  Jour.  Geol.  Soc.  London,  XXXIY,  1878, 

p.  628. 
Loc,  Europe;  Fellden  Isthmus,  lat.  82^  43'. 

Spirifer  dnpliplicatus  (Conrad).  Hamilton  (Dev.). 

Delthyris  dupliplicata  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842, 

p.  261,  pi.  14,  fig.  16. 
Spirifera  duplicata  HaU,  Pal.  New  York,  IV,  1867,  pp.  223,  236. 
Loc,  Near  Smyrna,  New  York. 
06«.  Compare  with  S.  granulosus  Conrad. 

Spirifer  eatoni  Hall= Spirifer  audaculus. 

Spirifer  elizae  Eathbon.  Middle  Devonian. 

Spirifer  elizaB  (Hartt  MS.)  Rathbun,  BuU.  Buffalo  Soc.  Nat.  Sci.,  I,  1874,  p.  239, 

pi.  8,  figs.  15,  21;  pi.  9,  fig.  22. 
Spirifera  eltzse  Rathbun,  Proc.  Boston  Soc.  Nat.  Hist.,  XX,  1879,  p.  28. 
Zoc,  Erere,  Proyince  of  Para,  Brazil. 
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Spiiifer  engelmanni  Meek  and  Worthen  (non  Meek)=Spirifer  worth- 
enanas. 

Spirifer  engelmaimi  Meek.  Middle  Devonian. 

Spiiifera  eogelmanni  Meek,  Pfoo.  Acad.  Nat.  Sci.  Philadelphia,  1800,  p.  308. — 
Simpson's  Rep.  Ezpl.  Oreat  Basin  Terr.  Utah,  1876,  p.  346,  pi.  1,  fig.  1.— 
King's  U.  8.  Qeol.  Expl.  40th  Pari.,  IV,  1877,  p.  41,  pi.  3,  fig.  3. 

Loo.  Neils  Valley,  Utah;  White  Pine  district ,  Nevada. 

SpixiilBr  endora  Hall.  Niagara  (SiL). 

Spirifera  endora  Hall,  Annual  Rep.  Geol.  Survey  Wiaeonsin,  1861,  p.  25; — Qeol. 
Rep.  Wisconsin,  1, 1863,  p.  69,  pi.  5;  p.  436;— Trans.  Albany  Inst.,  IV,  1868, 
p.  211;— Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867,  p.  370,  pi.  13,  figs. 
6, 7;— Ibidem,  Twenty-eighth  Rep.,  1879,  p.  156,  pi.  24,  figs.  13-18;— Eleventh 
Rep.  State  Oeol.  Indiana,  1882,  p.  294,  pi.  24,  figs.  13-18;— Second  Ann.  Rep. 
N.  Y.  State  Geol.,  1883,  pi.  51,  figs.  19-21, 29. 

Spirifer  endora  HaU  and  Clarke,  Pal.  New  York,  VHI,  Pt.  II,  1893,  pp.  13,  35, 
pi.  21,  figs.  19^21, 29. 

Loe.  Racine,  Wisconsin;  Waldroo,  Indiana;  Louisville,  Kentucky. 

Spirifer  enrnteines  Hall  (non  Owen)=S.  fomacula. 

Spirifer  eoruteines  var.  fomacula  HallssS.  fornacola. 

Spirifer  euryteinei  Owen.  Hamilton  (Dev.). 

Delthyris  enrnteines  Owen,  Rep.  Geol.  Ezpl.  Iowa,  WiBoonsin,  and  Illinois,  1844, 
p.  69,  pi.  12,  fig.  9. 

Spirifer  enrnteines  Owen,  Geol.  Survey  Wisconsin,  Iowa,  and  Minnesota,  1852,  p. 
586,  pi.  3,  figs.  2,  6.  [See  specimens  in  U.  S.  Nat.  Mns.,  Cat.  Invert.  Foss., 
17924.] 

Spirifer  parryana  HaU,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  509,  pi.  4,  fig.  8.— 
Keyes,  Geol.  Surv.  Missouri,  Y,  1895,  p.  77,  pi.  40,  fig.  4. 

Spirifer  oapax  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  520,  pi.  7,  fig.  7. 

Spirifera  parryana  Billings,  Canadian  Jour.,  YI,  1861,  p.  261,  figs.  77, 78; — Geol. 
Canada,  1863,  p.  386,  fig.  422.— Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1888, 
pl.  52,  figs.  8, 9.— Calvin,  BuU.  Lab.  State  Univ.  Iowa,  1888,  p.  19. 

Spirifera  fomacula  Meek  and  Worthen  (non  Hall),  Geol.  Survey  Illinois,  III, 
1868,  p.  433,  pl.  13,  fig.  8. 

Spirifera  oapax  HaU,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pl.  52,  figs.  15-17. 

t  Spirifera  parryana  Waloott,  Mon.  U.  S.  Geol.  Survey,  YIII,  1884,  p.  137,  pl.  14, 
fig.  10. 

Spirifer  parryanus  HaU  and  Clarke,  Pal.  New  York,  YIII,  Pt.  II,  1893,  pp.  29, 31, 39, 
pl.  22,  figs.  8, 9, 15-17. 

Xoe.  Pine  Creek  and  elsewhere  in  Iowa ;  Eureka  district,  Nevada ;  Bosanquet, 
Ontario,  Canada. 

Obs,  Owen  described  this  species  in  1839,  but  it  was  not  pubUshed  untU  1844. 
In  1841  Owen  sent  Professor  HaU  specimens  from  the  FaUs  of  the  Ohio  labeled 
S.  enrnteines.  This  species  was  again  refigured  in  his  report  of  1852,  where 
he  cites  the  same  localities  as  in  1844  (p.  32  last  paragraph),  adding  Falls  of 
Ohio  and  Columbus,  Ohio.  Professor  Hall  is  correct  in  regarding  the  Ohio 
specimens  as  distinct  from  those  of  the  Mississippi  Valley,  but  is  in  error  in 
thinking  that  figures  6-6b  of  the  1852  report  are  drawn  from  an  Ohio  FaUs 
specimen.  These  figures  are  of  the  same  specimen  as  of  figure  9  of  the  1844 
report,  which  is  firom  Pine  Creek,  Iowa.  The  type  specimens  are  in  the 
National  Museum  ooUection.  Owen's  figure  2  is  the  same  species  as  Hall's 
S.  capaz,  while  his  figure  6  is  a  smaU  individual  of  S.  parryana  HaU.  Pro- 
fessor Calvin  has  shown  these  two  species  to  be  identical.  Therefore  it 
foUows  that  S.  enryteines  must  be  restricted  to  the  specimens  from  the 
Mississippi  Yalley.  For  the  specimens  from  the  Falls  of  the  Ohio  S,  fQni%- 
oulus  Hall  will  be  the  proper  name. 
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Spirifer  extenuatas  Hall=Syringothyris  extenuata. 
Spirifer  fasciger  Owen  (non  Key8erling)= Spirifer  cameratus. 
Spirifer  fastigatus  Meek  and  Worthen  (non  Morton  )=:  Spirifer  morton- 
anus. 

Spirifer  &8tigatiu  Morton.  fLower  Carboniferous. 

Spirifer  faatigatuB  Morton,  American  Jonr.  Sci.,  XXIX,  1836,  p.  152,  pi.  14,  fig.  35. 
Loe.  Jnnior  Fnmace,  Scioto  Connty,  Ohio. 
Oha.  Not  recognizable. 

Spirifer  fllioosta  A.  Winchell.  Hamilton  (Dev.). 

Spirifera  filicosta  A.  Winchell,  Report  Lower  PeninBola  of  Michigan,  1866,  p.  94. 
Loo.  Grand  Traverse  district,  Michigan. 

Spirifer  (?)  flmbriatas  Morton  Upper  Carboniferous. 

Spirifer  fimbriatne  Morton,  American  Jour.  Sci.,  XXIX,  1836,  p.  150,  pi.  2,  fig.  1. 
Loe,  Pntnam  Hill,  Ohio. 
Oht.  Not  recognizable. 

Spirifer  fimbriatus  HaJlssBetieuIana  fimbriata. 
Spirifer  fischeri  Castelnau= Spirifer  macropleura. 

Spiriftr  foggi  Nettelroth.  Niagara  (Sil.). 

Spirifera  foggi  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Oeol.  Sur- 
vey, 1889,  p.  117,  pi.  32,  figs.  28-31. 
Xoo.  Louisville,  Kentucky. 

Spirifer  forbesi  Norwood  and  Pratten.  Burlington  (L.  Carb.). 

Spirifer  forbesi  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  III, 
1854,  p.  75),  pi.  9,  fig.  3.— Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  600,  pi. 
13,  fig.  1.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  26,  38,  pi. 
37,  fig.  18. 

Spirifera  forbesi  Keyes,  Oeol.  Survey  Missouri,  V,  1895,  p.  80,  pi.  40,  fig.  3. 

Loe,  Burlington,  Iowa;  Hannibal,  Louisiana,  and  Sedalia,  Missouri. 

Spirifer  formMns  Hall.  Hamilton  (Dev.). 

Spirifer  fonnosa  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  154. 
Spirifera  formosa  Hall,  Pal.  New  York,  IV,  1867,  p.  220.  pi.  28,  tigs-  12-16. 
Loe,  Bakeoven,  Illinois. 

Spirifer  fornacula  Meek  and  Worthen  (non  Hall  )= Spirifer  euryteines. 
Spirifer  fomacnla  Hall.  Hamilton  (Mid.  Dev.). 

Spirifer  fornacula  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist..  1857,  p.  154. 
Spirifera  euruteines  Hall  (non  Owen),  Pal.  New  York,  IV,  1867,  p.  209,  pi.  31, 

figs.  14-19. — White,  Second  Ann.  Rep.  Indiana  Bureau  of  Statistics  and 

Geol.,  1880,  p.  504,  pi.  4,  figs.  4,5;— Tenth  Rep.  State  Geol.  Indiana,  1881,  p. 

136,  pi.  4,  figs.  4,  5. — ^Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 

Geol.  Survey,  1889,  p.  115,  pi.  6,  figs.  1-7,  9,  11-17. 
Spirifera  euruteines  var.  fomacnla  Hall,  Pal.  New  York,  IV,  1867,  p.  211,  pi.  31, 

figs.  11-13.— Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  330,  pi.  25,  fig.  22.— 

Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p. 

117,  pi.  6,  figs.  8,  10,  18-20. 
Xoc.  Jackson  County,   Illinois;   Falls  of  Ohio;  Columbus,   Ohio;  Milwaukee, 

Wisconsin  (Whitfield). 
Ohs,  See  remarks  on  S.  euryteines  Owen. 

Spirifer  fomaz  Hall.  Hamilton  (Dev.). 

Spirifer  fomaz  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  155. 
Loe,  Illinois. 
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Spirifer  franklini  Meek=Beticiilaria  Iranklini. 

Spizifer  ftiltimenfifl  Worthen.  Upper  Garbouiferous. 

Spirifera  foltonensis  Worthen,  Geol.  Surrey  Illinoia,  V,  1873,  p.  572,  pi.  25,  fig.  5. 
Loc,  Canton^  Illinois. 

SpiTifer  gaipeniiB  Billings.  Oriskany  (Dev.)* 

Spirifera  gaspeneis  Billings,  Pal.  Fossils,  II,  1874,  p.  44,  pi.  3,  fig.  8. 
Loc,  Gasp^. 

Spirifer  gibboBUs  Hall.  Niagara  (SiL). 

Spirifer  gibbosns  Hall,  Ann.  Rep.  Geol.  Surrey  Wisconsin,  1861,  p.  25. 
Spirifera  gibbosa  Hall,  Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867,  p.  370, 

pi.  13,  figs.  6,  8. 
Loc.  Racine,  Wisconsin. 
Ob8,  Probably  the  same  as  S.  eudora  Hall. 

Spirifer  glabrus  DavidsonsMartinia  glabra. 

Spirifer  glabnis  var.  contractus  Meek  and  Worthen  =:Martinia  glabra 

contracta. 
Spirifer  glabrus  nevadensis  Walcott=Beticnlaria  nevadaensis. 
Spirifer  glanscerasus  Wliite=Martinia  glanscerasi. 
Spirifer  granuliferus  Hall = Spirifer  granulosus. 

Spirifer  granulofas  (Oonrad).  Hamilton  (Dev.). 

Delthyris  granulosa  Conrad,  Third  Ann.  Rep.  Geol.  Surrey  N.  Y.,  1839,  p.  65. 
Delthyris  granulifera  Hall,  Geology  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  206,  fig.  1. 
Delthyris  oongesta  Hall,  Ibidem,  1843,  p.  206,  fig.  2. — Rogers,  Geol.  Pennsylvania, 

II,  Pt.  II,  1858,  p.  828,  figs.  670,  673. 
Spirifer  hnroniensls  Castelnau,  Essai  Syst^me  Silurien  I'Am^riqne  Septentrion- 

ale,  1843,  p.  41,  pi.  12,  fig.  6. 
Spirifer  osteolatus  Yandell  and  Shumard,  Cont.  Geol.  Kentucky,  1847,  p.  14. 
Spirifer  granulifera  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  163. 
Spirifer  arata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  161. 
Spirifer  clintoni  Hall,  Ibidem,  1857,  p.  157. 
Spirifer  oweni  HaU,  Ibidem,  1857,  p.  129.— HaU  and  Clarke,  Pal.  New  York,  VIII, 

Pt.  II,  1895,  pi.  22,  figs.  1-7. 
Spirifera  oweni  Hall,  Pal.  New  York,  IV,  1867,  p.  197,  pi.  29,  figs.  1-8;— Second 

Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  52,  figs.  1-7.— Nettelroth,  Kentucky 

Fossil  SheUs,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  126,  pi.  7,  figs.  1-10. 
Spirifera  granulifera  Hall,  Pal.  New  York,  IV,  1867,  p.  223,  pi.  36,  figs.  1-18;— 

Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  53,  figs.  1-15. 
Spirifera  arata  Hall,  Pal.  New  York,  IV,  1867,  p.  235. 
Spirifer  granulosus  HaU,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  29,  30,  81,  39, 

pi.  23,  figs.  1-15;  pi.  29,  figs.  ^12. 
IfOC,  Schoharie,  Moscow,  Darien,  Canandaigua,  etc.,  New  York;  Pennsylyania; 

Cumberland,  Maryland;  Virginia;  Falls  of  Ohio;  Alpena,  Michigan. 

Spirifer  gregarins  Olapp.  Upper  Helderberg  (Dev.). 

Delthyris  gregaria  Yandell  and  Shumard,  Cont.  Geol.  Kentucky,  1847,  pp.  9, 10. 
(Nomina  nudum.) 

Spirifer  gregaria  (Clapp  MS.)  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857, 
p.  127. 

Spirifera  gregaria  Billings,  Canadian  Jour.,  n.  ser.,  VI,  1861,  p.  260,  figs.  74-76; — 
Geol.  Canada,  1863,  p.  372,  fig.  391.— Hall,  Pal.  New  York,  IV,  1867,  p.  195, 
pi.  28,  figs.  1-11. — White,  Second  Ann.  Rep.  Indiana  Bureau  of  Statistics 
and  Geol.,  1880,  pi.  4,  figs.  10,  11;— Tenth  Rep.  State  Geol.  Indiana,  1881,  p. 
136,  pi.  4,  figs.  10,  11.— Nettelrotb,  Kentucky  Fossil  Shells,  Mem.  Kentucky 
Geol.  Survey,  1889,  p.  119,  pi.  8,  figs.  9-13  •,  p\.  10,  ^g,%.  ^\^» 
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Spirifer  gregarini  Glapp-— Gontinaed. 

Spiiifer  gregftriuB  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  17,  36, 

pi.  29,  fig.  7;  pi.  37,  figs.  11, 12. 
Loc,  Falls  of  Ohio;  Columbas,  Ohio;  Genesee  and  Erie  oonnties,  New  York; 

Ontario. 

Spirifer  grieri  Hall.  Upper  Helderberg  (Dev.). 

Spirifer  grieri  HaU,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  127;— 
Pal.  New  York,  IV,  1867,  p.  194,  pi.  27,  fig.  29;  pi.  28,  figs.  17-23.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  24,  27,  38,  pi.  30,  figs.  9-13. 

Spirifera  grieri  Hall,  Second  Ann.  Rep.  N.  Y.  State  6eol.,  1883,  pi.  55,  figs.  9-13.— 
Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p. 
120,  pi.  9,  figs.  8-14. 

Loo,  Clarence,  Williamsrille,  etc.,  New  York;  Columbus,  Ohio;  Falls  of  Ohio. 

Spirifer  grimen  Hall.  Einderhook  and  Burlington  (L.  Garb.). 

Spirifer  grimesi  Hall,  Geol.  Survey  Iowa,  I,  Pt.  11,1858,  p.  G04,  pi.  14,  figs.  1-5.— 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  23, 25,  38,  pi.  31,  figs. 

8, 16-19. 
Spirifer  allied  to  grimesi  Etheridge,  Quart.  Jour.  Geol.  Soc.  London,  XXXIV, 

1878,  p.  628,  pi.  25,  fig.  5. 
Spirifera  grimesi  Hall,  Second  Ann.  Bep.  N.  Y.  State  Geol.,  1883,  pi.  56,  figs. 

8, 16-19.— Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  79. 
Loo,  Burlington,  Iowa;  Quinoy,  Illinois;  Fielden  Isthmus,  lat.  82^  43';  Han- 

nibal,  Louisiana,  Sedalia,  etc.,  Missouri. 

Spirifer  gnadalnpensis  Shumard=Reticalaria  gnadalnpensis. 
Spirifer  hannibalensis  Swallow=Syringothyris  carteri. 

Spirifer  hartti  Bathbnn.  Middle  Devonian. 

Spirifera  hartti  Bathbun,  Proc.  Boston  Soc.  Nat.  Hist.,  XX,  1879,  p.  29. 
Loo,  Rio  Maecum,  Province  of  Para,  Brazil. 

Spirifer  hawkinti  Morris  and  Sharpe.  Lower  Devonian. 

Spirifer  hawkinsii  Morris  and  Sharpe,  Quart.  Jour.  Geol.  Soc.  London,  II,  1846, 

p.  276,  pi.  11,  fig.  1. 
Loo.  Falkland  Islands. 

Spirifer  hemioyolns  Meek  and  Worthen.  Oriskany  (Dev.). 

Spirifer  hemicyclus  Meek  and  Worthen,  Geol.  Survey  lUlnois,  III,  1868,  p.  399, 

pi.  8,  figs.  6,  7. 
Loc.  Union  and  Alexandria  counties,  Illinois. 

Spirifer  hemiplicatns  HallsEnteletes  hemiplicatuR. 

Spirifer  hesione  Billings  =rDelth3n:is  raricosta. 

Spirifer  hirtna  White  and  Whitfield  ssBeticularia  cooperensis. 

Spirifer  hobbsi  Kettelroth.  Hamilton  (Dev.). 

Spirifera  varioosa  var.  Hall,  Pal.  New  York,  IV,  1867,  p.  206,  pi.  31,  fig.  23. 
Spirifera  hobbsi  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Qeol. 

Survey,  1889,  p.  121,  pi.  10,  figs.  21,  22,  26-30,  35,  40. 
Loc.  Falls  of  Ohio. 

Spirifer  homfrayi  Oabb=:Spiriferina  homfrayi. 

Spirifer  hnngerfordi  Hall.  Ghemnng  (Dev.). 

Spirifer  hnngerfordi  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  501,  pi.  4,  fig.  1.— 
Tschemysohew,  M^moires  du  Comity  G^ologique  de  St.  Petersbonrg,  m,  3, 
1887,  p.  62.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  23,  25, 37, 
pi.  29,  fig.  6;  pi.  37,  figs.  26-30.— Webster,  American  Naturalist,  XXII,  1888, 
p.  1101. 

Loc,  Rockford,  Iowa. 
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Spirifer  hnroniensis  Oastelnau^Spirifer  granolosas. 

it  hunmenfifl  A.  Winchell.  Portage  (Dev.). 

Spirifer  haronensis  A.  Winohell,  Proo.  Acad.  Nat.  Sci.  Philadelphia,  1862,  p.  406. 
Loc.  Port  aux  Barqnee,  Michigan. 

imbrex  Hall.  Barlington  (L.  Garb.). 

Spirifer  imbrex  Hall,  Geol.  Surrey  Iowa,  I,  Pt.  II,  1858,  p.  601,  pi.  13,  fig.  2.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  26, 38,  pi.  31,  figs.  11, 12. 

Spirifera  imbrex  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  56,  figs. 
11,  12. 

Loe.  Barlington,  Iowa;  Hannibal  and  Loaislana,  Miasoari. 

•Spirifer  inseqaivalyis  Ga8telnaa=Bhynchotrema  inaequivalvis. 
Ilpirifer  inoertiu  HaJl.  Barlington  (L.  Garb.). 

Spirifer  inoerta  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  602,  pi.  13,  fig.  3. 
Loe,  Barlington,  Iowa. 

Spirifer  inconstans  Hall=Spirifer  nobilis. 

:flpirifer  increbesoens  Hall.  Easkaskia  (L.  Garb.). 

Spirifer  increbesoens  Hall,  Geol.  Sanrey  Iowa,  I,  Pt.  II,  1858,  p.  706,  pi.  27,  fig. 

6.— HaU  and  Clarke,  Pal.  New  York,  VIH,  Pt.  II,  1893,  pp.  27,  39,  pi.  30, 

figs.  27--30;  pi.  31,  figs.  1-3.— Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  82. 
Spirifera  inorebescens  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  55,  figs. 

27-30;  pi.  56,  figs.  1-3. 
Loo,  Kaskaskia  and  Chester,  Illinois ;  Kentucky. 
Ob«.  Not  synonymous  with  S.  bisuloatus  Sowerby,  as  stated  by  Meek  and  Safford. 

It  has  also  been  referred  to  S.  trigonalis  (Martin). 

'Spirifer  increbesoens  americanus  Swallow.  Easkaskia  (L.  Garb.). 

Spirifer  increbesoens  var.  americana  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II, 

1866,  p.  410. 
Xoo.  Illinois  and  Missouri. 
Oh9,  Regarded  by  Keyes  as  a  synonym  for  S.  inorebescens. 

Hpirifer  increbesoens  transversalis  Hall.  Easkaskia  (L.  Garb.). 

Spirifer  inorebescens  var.  transversalis  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858, 

p.  708,  pi.  27,  fig.  6. 
Loo,  Kaskaskia  and  Chester,  Illinois. 

Spirifer  ineqaicostatus  Owen = Spirifer  cameratus. 
Spirifer  insolitus  Winchell=Martinia  f  insolita. 

ISpirifer  intermedins  Hall.  Oriskany  (Dev.). 

Spirifer  intermedia  Hall  (non  Brongnlart,  1829),  Pal.  New  York,  III,  1859,  p.  424. 
Loo.  Cumberland,  Maryland. 

Spirifer  inntilis  Hall.  Upper  Devonian. 

Spirifer  inutilis  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  505,  pi.  4,  fig.  4. 
Spirifera  inutilis  Whiteaves,  Cent.  Canadian  Pal.,  I,  1891,  p.  223. 
Loe,  Independence,  Iowa;  Athabasca  River,  Canada. 

Spixifer  iowaensis  Owen.  Middle  Devonian. 

Spirifer  iowensis  Owen,  Geol.  Survey  Iowa,  Winconsin,  and  Minnesota,  1852,  p. 

585,  pi.  3,  fig.  1.     [See  specimens  in  U.  S.  Nat.  Mus.,  Cat.  Invert.  Foss.,  17925.] 
Spirifer  pennatus  Owen  (non  Atwater),  Ibidem,  1852,  p.  585,  pi.  3,  figs.  3,  8. 

[Ibidem,  Cat.,  17919. 17920.] 
Spirifer  ligns  Owen,  Ibidem,  1852,  p.  585.  pi.  3,  fig.  4,  and  pi.  3A,  fig.  2  [Ibidem, 

Cat.,  17921,  17922].--Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 

pp.  31,  39,  pi.  22,  figs.  19-24;  pi.  29,  fig.  13.— Keyes,  Geol.  Survey  Missouri, 

V,  1896,  p.  77. 
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Spiiifer  iowaenris  Owen — Continaed. 

Spirifer  cedarensis  Owen,  Geol.  Survey  Iowa,  Wisconsin,  and  Minnesota,  1852, 
p.  586;  pi.  3,  fig.  5.  [See  specimens  in  U.  S.  Nat.  Mns.,  Cat.  Invert.  Fom.,  17 
923.] 

Spirifer  pennata  Hall,  Geol.  Sarvej,  Iowa,  I,  Pt.  II,  1S58,  p.  510,  pi.  5,  fig.  1. 

fSpirifera  allied  to  pennata  Etheridge,  Qaart.  Joar.  Geol.  Soc.  London,  XXXIY, 
1878,  p.  633,  pi.  29,  fig.  1. 

Spirifera  atwaterana  Miller,  Proc.  Davenport  Acad.  Sci.,  1878,  p.  222. — ^Nettel- 
roth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Surrey,  1889,  p.  107. 

Spirifera  pennata  Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  330,  pi.  26,  fig.  4.— 
Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  52,  figs.  19^24. 

Loc.  New  Buffalo,  Independence,  etc.,  Iowa;  Rock  Island,  Illinois;  Milwaukee, 
Wisconsin ;  Falls  of  Ohio;  south  of  Cape  Joseph  Henry,  lat.  82^  42'. 

Ohs.  Owen's  type  specimens  of  S.  iowaensis,  S.  pennatus,  S.  ligus,  and  S.  cedar- 
ensis  are  preserved  in  the  National  Museum  collection.  The  six  specimena 
of  these  species  show,  when  compared  with  a  large  series  of  similar  sheila 
from  Iowa,  that  they  are  but  variations  of  a  very  variable  and  widely  dis- 
tributed Spirifer  of  the  Devonian  of  the  Mississippi  Valley.  The  width  and 
degree  of  curvature  of  the  ventral  area  and  the  length  of  the  cardinal  line 
are  extremely  variable  features  in  S.  iowaensie.  Upon  these  characters  Owen 
has  based  his  species.  The  name  S.  iowaensis  has  been  selected  not  only 
because  it  is  very  appropriate  but  also  since  it  is  the  first  one  described. 
S.  parryanus  is  another  closely  allied  species,  but  can  be  separated  generally 
by  its  wider  ventral  area  and  in  the  cardinal  lines  not  being  drawn  out  into 
more  or  less  mucronate  extensions. 

Spirifer  kelloggi  Swallow.  Keokuk  (L.  Garb.). 

Spirifera  kelloggi  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p  86.— Keyea, 

Geol.  Survey  Missouri,  V,  1895,  p.  81. 
Spiriferina  kelloggi  Safford,  Geol.  Tennessee,  1869,  p.  360. 
Loc.  Keokuk,  Iowa;  Tennessee. 

Spirifer  kennieotti  Meek.  Middle  Devonian.. 

Spirifer  kennieotti  Meek,  Trans.  Chicago  Acad.  Sci.,  1, 1868,  p.  101,  pi.  14,  fig.  9. 

Loc,  Mackenzie  River  Valley,  Northwest  Territory,  Canada. 

Ohs,  This  species  is  much  like  S.  pennatus  Miller,  but  with  the  fold  and  sinna 
plicated.  It  is  unlike  S.  disjunctus,  to  which  it  has  been  referred  by  Whit- 
eaves,  in  its  shallow  visceral  cavity. 

Spirifer  kentuckiensis  Shamard= Spiriferina  cristata. 

Spirifer  kentnckiensis  var.  propatula  Swallows  Spiriferina  cristata. 

Spirifer  keoknk  Hall.  Eeokak  (L.  Carb.)» 

Spirifer  striatnsf  var.  attenuatust  Owen  (non  Sow.),  Geol.  Survey  Wisconsin, 
Iowa,  Minnesota,  1852,  pi.  3A,  fig.  8.  [See  specimens  in  U.  S.  Nat.  Mus.,  Cat. 
Invert.  Foss.,  17944.] 

Spirifer  keokuk  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  642,  pi.  20,  figs.  3  and 
2d;— Second  Aun.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  55,  figs.  21-24.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  27, 38,  pi.  30,  figs.  21-24 ;  pi.  37, 
figs.  13-15. 

Spirifer  keokuk  var.  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  676,  pi.  24,  fig.  4. 

Spirifer  keokuk  !  Meek,  Bull.  U.  S.  Geol.  Geogr.  Survey  Terr.,  II,  1876,  p.  355,  pi.  1, 
fig.  3. 

Spirifera  keokuk  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  81,  pi.  40,  tg.  2. 

Loc,  Keoknk,  Iowa;  Xauvoo  and  Warsaw,  Illinois;  Utah;  Kushville  and  Lon- 
don ville,  Ohio  (Herrick). 

Ohs,  See  S.  littoni. 
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Spirifer  keolnik  shelbyentifl  Swallow.  Warsaw  (L.  Garb.). 

Spirifer  keokak  var.  shelbyensis  Swallow,  Trans.  St.  Loais  Acad.  Sci.,  II,  1866,. 

p.  410. 
Loc.  Shelby  Connty,  Missouri. 

Spirifer  knappanos  Nettelrotli=E6ticalaria  kuappiaua. 

Spirifer  lateraliB  Hall.  Warsaw  (L.  Garb.).. 

Spirifer  lateralis  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  661,  pi.  23,  fig.  7.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  32,  figs.  1-3  j  pi.  37^ 
fig.  19. 

f  Spirifera  lateralis  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  188',  pi.  57,  fig8» 
1-3. 

Loe,  Clifton  and  Warsaw,  Illinois. 

I^iirifer  latior  Swallow.  Ghouteau  (L.  Garb.)» 

Spirifer  latior  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  86. 
.     Loe.  Cooper  County,  Missouri. 
0(9.  Compare  with  S.  marionensis. 

Spirifer  Isevigatas  Swallow =Martinia  laevigata. 

Spirifer  laevis  Hall=Beticularia  la; vis. 

Spirifer  laminosas  Oeinitz  (non  McGoy)=Spiriferiiia  cristata. 

Spirifer  leidyi  Norwood  and  Pratten.  St.  Loais  (L.  Garb.).. 

Spirifer  leidyi  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  III, 

1854,  p.  72,  pi.  9,  fig.  2.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893„ 

pp.  27,  39,  pi.  30,  figs.  25,  26. 
Spirifer  bifurcatns  Hall,  Trans.  Albany  Institute,  IV,  1857,  p.  8. 
Spirifera  bifnrcata  Whitfield,  Bull.  American  Mus.  Nat.  Hist.,  I,  1882,  p.  47,  pi. 

6,  figs.  13-15.— Hall,  Twelfth  Rep.  State  Geol.  Indiana,  1883,  p.  326,  pi.  29,. 

figs.  13-15. 
Spirifera  leidyi  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  55,  figs.  25, 26.— 

Walcott,  Mon.  U.  8.  Geol.  Survey,  VIII,  1884,  p.  216,  pi.  18,  fig.  4.— Keyes^ 

Geol.  Survey  Missouri,  V,  1895,  p.  82. 
Loc,  Chester,  Illinois;   Spergen    Hill,   Indiana;   Princeton,  Kentucky;   Utah; 

Eureka  district,  Nevada. 

Spirifer  leidyi  chesterensis  Swallow.  Kaskaskia  (L.  Garb.). 

Spirifer  leidyi  var.  chesterensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1866,, 

p.  409. 
Loc»  "Above  the  St.  Louis  limestone,''  Missouri. 
Oh$.  Regarded  by  Keyes  as  a  synonym  for  S.  leidyi. 

Spirifer  leidyi  merimacexuiii  Swallow.  Warsaw  (L.  Garb.)» 

Spirifer  leidyi  var.  merimaoensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1866^. 

p.  410. 
Loo.  Barrets  Station,  St.  Louis  County,  Missouri. 
Obs.  Regarded  by  Keyes  as  a  synonym  for  S.  leidyi. 

Spirifer  lignsOwenssS.  iowaensis. 

Spirifer  lineatoides  Swallow =Beticalaria  psendolineata. 

Spirifer  lineatus  of  American  authors =Eeticularia  perplexa. 

Spirifer  lineatus  striatolineatus  Swallow =Eeticalaria  perplexa  striati- 

lineata. 
Spirifer  linguiferoides  Forbes =Spiriferina  rostrata. 
Spirifer  littoni  Swallow.  St.  Louis  (L.  Garb.).. 

Spirifer  littoni  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  1, 1860,  p.  646. 

Loo,  St.  Louis  County,  Missouri. 

Obs,  Regarded  by  Keyes  as  a  synonym  for  S.  keokuk. 
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Spirifer  logani  Hall.  Keokuk  (L.  Oarb.). 

Spirifer  logani  Hall,  G«ol.  Survey  Iowa,  I,  Pt.  II,  1958,  p.  647,  pi.  20,  fig.  7;  pL  21, 

figs.  1, 2.— Hall  and  Clarke,  Pal.  New  York,  VIU,  Pt.  II,  1893,  pp.  25, 38,  pi.  32, 

figs.  7,  8. 
Spirifera  logani  A.  Winchell,  Proc.  American  Phil.  Soo.,  XII,  1870,  p.  245.— Hall, 

Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  57,  figs.  7,  8.— Keyes,  Geol. 

Survey  Missouri,  Y,  1895,  p.  81. 
Loe,  Nanvoo;  Illinois;  Clark  County,  Missouri;  Tennessee. 

Spirifer  lyelli  de  Yerneail=Spirifer  i)eimatas. 

•Spirifer  maobridei  Oalvin.  TJpi)er  Devonian. 

Spirifera  maobridei  Calvin,  American  Jour.  Soi.,  3d  ser.,  XXV,  1883,  p.  433.— 
Calvin,  BnU.  Lab.  Nat.  Hist.  State  Univ.  Iowa,  II,  1892,  p.  166,  pi.  12,  fig.  3. 

Spirifer  macbridu  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  U,  1898,  pp.  29, 
31,  39,  pi.  25,  figs.  9-16  (!17-19). 

Loc,  Rockford,  Iowa. 

Spirifer  macconathei  Nettelroth.  Hamilton  (Dev.). 

Spirifera  macoonathii  Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol. 

Survey,  1889,  p.  123,  pi.  11,  figs.  1-5. 
Loo,  Falls  of  Ohio. 

Spirifer  macra  Meek  (non  Hall) = Spirifer  strigosas. 

•Spirifer  macros  Hall.  Upper  Helderberg  (Dev.)* 

Spirifer  macra  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  134. 
Spirifera  macra  Hall,  Pal.  New  York,  IV,  1867,  p.  190,  pi.  27,  figs.  17-28 ,-— Second 

Ann.  Rep.  N.  Y.  State  Oeol.,  1883,  pi.  59,  figs.  1-3. 
Spirifer  macrus  Hall  and  Chirke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  17, 36,  pi. 

34,  figs.  1-3. 
Loe.  Schoharie,  WilliamsvlUe,  etc..  New  York;  Columbus,  Ohio. 

Bpirifer  macronotns  Hall=S.  aadacolas  macrouotns. 

iSpirifer  maoroplenra  (Conrad).  Lower  Helderberg  (Dev.)* 

Delthyris  macropleura  Conrad,  Fourth  Ann.  Rep.  N.  Y.  Qeol.  Survey,  1840,  p. 
207.— Vanuxem,  Geol.  N.  Y.;  Rep.  Third  Dist.,  1842,  p.  120,  fig.  1.— Mather, 
Ibidem,  Rep.  First  Dist.,  1843,  p.  343,  fig.  1. 

Spirifer  macroplenrus  Castelnau,  Essai  Systems  Silurien  TAm^Srique  Septentri- 
onale,  1843,  p.  41,  pi.  13,  fig.  5. 

Spirifer  fischerl  Castelnau,  Ibidem,  1843,  p.  42,  pi.  13,  fig.  4. 

Spirifer  macropleura  Hall,  Pal.  New  York,  III,  1859,  p.  202,  pi.  27,  fig.  1;  pi.  28, 
fig.  8.— Hall  and  Clarke.  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  13,  35,  pi. 
20,  figs.  22-24,  27. 

Spirifera  macropleura  Billings,  Geol.  Canada,  1863,  p.  957,  fig.  456; — Proc.  Port- 
land Soc.  Nat.  Hist.,  1863,  p.  117,  pi.  3,  fig.  16.— Hall,  Second  Ann.  Rep. 
N.  Y.  State  Geol.,  1883,  pi.  51,  figs.  22-24,  27. 

Xoc.  Schoharie,  Carlisle,  Catskill,  etc..  New  York;  Square  Lake,  Maine;  Cum- 
berland, Maryland;  Perry  County,  Tennessee. 

Spirifer  maorothyris  HaU.  Upper  Helderberg  (Dev.)- 

Spirifer  macrothyris  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  132.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  29,  31,  39,  pi.  23,  figs, 
16-18. 

Spirifera  macrothyris  Hall,  Pal.  New  York,  IV,  1867,  p.  202,  pi.  30,  figs,  ie-20;— 
Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  53,  figs.  16-18. 

Log.  Williamsville  and  Clarence  Hollow,  New  York;  Cayuga,  Ontario;  Colum- 
bus, Ohio. 
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Spizifer  mscoraensis  Batbbun.  Middle  Devonian. 

Spirifer  msecuraensis  RathbaUi  Proc.  Boston  Soc.  Nat.  Hist.,  XX,  1879,  p.  30. 
Xoc.  Bio  Maecornj  Province  of  Para,  Brazil. 

Spirifer  mains  Billings=Martinia  maia. 

Bpirifer  manxii  Hall.  Upper  Helderberg  (Dev.).. 

Spirifer  manni  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  128. 
Spirifera  manni  Hall,  Pal.  New  York,  IV,  1867,  p.  211,  pi.  31,  figs.  20-30. 
Loc,  Sandnsky  and  Colnmbos,  Ohio ;  Williamsville,  New  York. 

Spirifer  maroooi  Waagen,  Upper  CarboniferoasJ 

Spirifer  strtatus  Marcon  (non  Martin),  Geol.  North  America,  1858,  p.  49,  pi.  7, 

fig.  2. 
Spirifer  marooni  Waagen,  Palieontologica  Indica,  Ser.  XIII,  I,  1883,  p.  510,  pi.  47. 
Loc,  Shasta  County^  California;  Tigeras,  New  Mexico;  Vancouver  Island. 

Spirifer  marqri  Hall.  Hamilton  (Dev.)* 

Spirifer  marcyi  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  158,  figs. 
1,  2.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  29,  39^  pi.  22, 
tigs.  10-14. 

Spirifera  marcyi  Hall,  Pal.  New  York,  IV,  1867,  p.  226,  pi.  37,  figs.  10-20;— Sec- 
ond Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  52,  figs.  10-14. 

Loc,  Covington ;  Caynga  and  Seneca  lakes.  New  York ;  Columbus,  Ohio  ( Wliit- 
field). 

Spirifer  marionenfis  Sbnmard.  Chouteau  (L.  Garb.),. 

Spirifer  marionensis  Shomard,  Geol.  Rep.  Missouri,  1855,  p.  203,  pi.  C,  fig.  8. — Hall, 
Geol.  Survey,  Iowa,  I,  Pt.  II,  1858,  p.  501,  pi.  6,  fig.  1.— Hall  and  Clarke,  Pal. 
New  York,  VIII,  Pt.  II,  1893,  pp.  26,  38,  pi.  31,  fig.  15.— Herrick,  Geol.  Ohio, 
VII,  1895,  pi.  15,  fig.  2. 

Spirifera  marionensis  A.  Winohell^  Proc.  American  Phil.  Soc,  XII,  1870,  p.  252. — 
Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  56,  fig.  15.— Herrick,  BulL 
Donison  Univ.,  Ill,  1888,  p.  43,  pi.  6,  figs.  2-4;  pi.  7,  ^g,  11;  IV,  1888,  p.  26» 
pi.  2,  fig.  2.— Keyes,  Geol.  Surv.  Missouri,  V,  1895,  p.  78. 

f  Spirifera  marionensis  Nettelroth,  Kentucky  Fossil  Shells,  Mem«  Kentucky  GeoL 
Survey,  1889,  p.  124. 

Loc,  Louisiana  and  Hannibal,  Missouri;  Portsmouth,  Sciotoville,  etc.,  Ohio;. 
?  FaUs  of  Ohio. 

Oht,  Compare  with  S.  osagensis,  S.  missouriensis,  and  S.  vemonensis. 

Spirifer  medialis  Hall=Spirifer  audaculus. 

Spirifer  meeki  Swallow.  Burlington  (L.  Carb.)» 

Spirifer  meeki  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  645, 
Loc,  Pettis  and  Saline  counties,  Missouri. 

Spirifer  meristoides  Meek=:Martinia  meristoides. 
Spirifer  mesacostalis  Hall=Deltbyris  mesicostalis. 

Spirifer  mesifltrialis  Hall.  Portage  and  Cbemung  (Dev.). 

Delthyris  mesastrialis  Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843.  p.  269,  fig.  1. 

Spirifer  catskillensis  Emmons,  Manual  of  Geology,  1860,  p.  151. 

Spirifera  mesastrialis  Hall,  Pal.  New  York,  IV,  1867,  p.  242,  pi.  40,  figs.  14-22, 

and  p.  417. 
Spirifer  mesastrialis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  14,  35^ 

pL  37,  figs.  4,  5. 
Loc,  Schoharie,  Cortlandville,  Cayuta  Creek,  and  Ithaca,  New  York. 

Spirifer  metus  Hall  =Cyrtia  meta. 

Spirifer  meusebacbanus  Boemer=Spirifer  cameratus. 
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Spirifer  mezioanuB  Shumard.  Upper  Carboniferous. 

Spirifera  Mexioana  Shamardy  Trans.  St.  Louis  Acad.  Sci.,  I,  1858,  p.  292,  pi.  ll, 

fig.  4,  and  p.  390. 
Loc.  Gaadalape  Mountains,  New  Mexico  and  Texas. 

Spirifer  mifiaonriensis  Swallow.  Chonteau  (L.  Garb.). 

Spirifer  missouriensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  643. 

Loc,  Cooper  County,  Missouri. 

Ob$,  Regarded  by  Keyes  as  a  synonym  for  S.  marionensis. 

Spirifer  modestus  HaII=Beticalaria  modesta. 

Spirifer  mortonanas  Miller.  Keokuk  (L.  Carb.)« 

Spirifera  fastigata  Meek  and  Worthen  (non  Worthen),  Proc.  Acad,  Nat.  Sci« 
Philadelphia,  1870,  p.  36 ;— Geol.  Survey  Illinois,  VI,  1875,  p.  521,  pL  30,  fig.  3. 

Spirifera  mortonana  Miller,  American  Pal.  Fossils,  2d  ed.,  1883,  p.  298. 

Spirifer  mortonanus  Hall  and  Clarke,  Pal,  New  York,  VIII,  Pt.  II,  1893,  pp.  26, 38, 
pi.  38,  figs.  18, 19. 

Loc.  Crawfordsville,  Indiana ;  Kings  Mountain  and  Lebanon,  Kentucky. 

Spirifer  mncronatas  Gonrad= Spirifer  x>ennatus. 

flpirifer  multicoftatafl  Gastelnau.  TGomiferous  (Dev.). 

Spirifer  multicostatus  Castelnan,  Essai  Syst^me  Silurien  I'Am^rique  Septentrio- 

nale,  1843,  p.  ^,  pi.  12,  fig.  3. 
Loo,  Schoharie,  New  York. 
Ohs,  See  S.  divaricatus. 

iSpirifer  maltigranosus  Wortbe]i=Spirifer  texasanus. 
Spirifer  moltistriata'  HaIl=Trematospira  multistriata. 

^Spirifer  mniidiiliiB  Eowley.  Burlington  (L.  Garb.). 

Spirifera  mundula  Rowley,  American  Geologist,  XII,  1893,  p.  307,  p.l.  14,  figs. 

10-12. 
Loo.  Louisiana,  Missouri. 

43pirif6r  murchifloni  Gastelnau.  Oriskany  (Dev.). 

Spirifer  murchisoni  Castelnan,  Essai  Syst^me  Silurien  TAm^riqueSeptentrionale, 

1343,  p.  41,  pi.  12,  figs.  1,2. 
Spirifer  arrecta  Hall,  Pal.  New  York,  III,  1859,  p.  422,  pi.  97,  figs.  1, 2. 
Spirifera  arrecta  Billings,  Geol.  Canada,  1863,  p.  960,  fig.  466. — Hall,  Second  Ann. 

Rep.  N.  Y.  State  Geol.,  1883,  pi.  58,  figs.  24-27. 
Spirifer  sp.  a  A.  Ulrich,  N.  Jahrb.  f.  Mineral.,  ^eilageband,  VIII,  1892,  p.  67,  pi.  4, 

fig.  22. 
Spirifer  arrectus  Hall  and  Clarke,  Pal.  New  York, VIII,  Pt.  II,  1893,  pp.  17, 19, 37, 

pi.  33,  figs.  24-27. 
Loc.  Schoharie   and  Albany  counties.  New  York;    Cumberland,    Maryland; 

Cayuga,  Ontario;  nearTotora,  Bolivia. 
Obs.  Castelnau's  figures  prove  conclusively  that  he  was  the  first  to  describe  this 

species. 

ISpirifer  mystioensis  Meek.  Lower  Garboniferous. 

Spirifera  mysticensis  Meek,  Sixth  Ann.  Rep.  U.  S.  Geol.  Survey  Terr.,  1873,  p. 

466.— Miller,  North  American  Geol.  and  Pal.,  1889,  p.  374. 
Loo,  Outlet  of  Mystic  Lake,  Montana. 

ilpirifer  negleotus  Hall.  Keokuk  (L.  Garb.). 

Spirifer  neglectus  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  643,  pi.  20,  fig.  5. 
Spirifera  neglecta  Meek  and  Worthen,  Geol.  Survey  Illinois,  VI,  1875,  p.  523,  pi. 

30,  figs.  Ic,  2a.— Waloott,  Mou.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  217,  pi.  18, 

fig.  10. 
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Spirifer  negleetus  Hall — Gontinaed. 

f  Spirifera  neglecta  de  Koninck,  Anoales  da  Mus^e  Royal  d'Historie  Nat.  de 

Belgique,  XIV,  1887,  p.  134,  pi.  31,  figs.  10-15. 
Loc,  Keokuk,  Iowa;  Warsaw  and  Nauvoo,  Illinois;  Eureka  district,  Nevada; 

f  Belgium. 

Spirifer  newberryi  Hall.  Waverly  (L.  Oarb.). 

Spirifera  newberryi  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  56,  figs. 

9,  10. 
Spirifer  newberryi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  p.  362, 

pi.  31,  figs.  9,  10. 
Loc.  Northern  Ohio. 

Spiiifer  niagaraensis  (Conrad).  Niagara  (Sil.). 

Delthyris  niagarensis  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842,  p. 

261.— Hall,  Geol.  N.  Y.;  Rep.  Fourth  Dist.,  1843,  p.  105,  fig.  1. 
Spirifer  niagarensis  Hall,  Pal.  New  York,  II,  1852,  p.  264,  pi.  54,  fig.  5.— Hall 

and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  14, 35,  pi.  21,  figs.  1-4,  25; 

pi.  37,  fig.  1. 
Spirifera  niagarensis  Billings,  Canadian  Nat.  Geol.,  1, 1856,  p.  137,  pi.  2,  fig.  8; — 

Geol.  Canada,  1863,  p.  317,  fig.  329.— Hall,  Second  Ann.  Rep.  N.  Y.  State 

Geol.,  1883,  pi.  51,  figs.  1-4,  25. 
Loo,  Lockport,  Rochester,  etc.,  New  York;  Osgood,  Indiana. 

Spiiiftr  niagaraenni  oligoptycliaB  Boemer.  Niagara  (Sil.). 

Spirifera  niagarensis  var.  oligoptychus  Roemer,  Sil.  Fauna  West.  Tennessee, 

1860,  p.  68,  pi.  5,  fig.  8. 
Spirifer  macropleurus  Safford,  Geol.  Tennessee,  1869,  p.  321. 
Loo.  Decatur  County,  Tennessee. 
Obs.  Compare  with  S.  eudorus  Hall  and  S.  macropleurus  Conrad. 

Spirifer  nietauvenfiB  Dawson.  Oriskany  (Dev.). 

Spirifera  nictavensis  Dawson,  Acadian  Geology,  3d  ed.,  1878,  p.  499,  fig.  176; — 

Canadian  Nat.  Geol.,  n.  ser.,  IX,  1879,  p.  3.  , 

Loo.  Near  Nictanz,  Nova  Scotia. 

Spirifer  nobilis  Barrande.  Niagara  (Sil.). 

Spirifer  nohilis  Barrande,  Ueber  die  Brach.  der  Sil.  Schicht  vou  Bohmen,  1847.— 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  14,  36,  pi.  29,  fig.  16; 

pi.  37,  figs.  2, 3. 
Spirifer  racinensis  McChesney,  New  Pal.  Fossils,  1861,  p.  84. 
Spirifer  inconstans  Hall,  Ann.  Rep.  Geol.  Survey  Wisconsin,  1861,  p.  26; — Geol. 

Rep.  Wisconsin,  1, 1862,  p.  69,  fig.  6;  p.  436. 
Spirifera  nobilis  Hall,  Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867,  p.  372, 

pi.  13,  figs.  14-16. 
Spirifera  racinensis  McChesney,  New  Pal.  Fossils,  1868,  p.  84. 
Loc.  Racine,  Wisconsin;  Chicago,  Illinois. 

Spirifer  norwoodana  Hall=Spiriferina  norwoodana. 
Spirifer  norwoodi  Meek=Cyrtia  norwoodi. 

Spirifer  nova-mezicanas  Miller.  Burlington  (L.  Garb.). 

Spirifera  novamexioana  Miller,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  IV,  1881,  p.  314, 

pi.  7,  fig.  10. 
Loc.  Lake  Valley  mining  district.  New  Mexico. 

Spirifer  nymphas  Billings=Reticularia  nympha. 
Spirifer  obtusas  GabbsSpiriferina  obtusa. 
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Spirifer  octocostatns  Hall.  Lower  Helderberg  (Dev.). 

Spirifer  octocostata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1S57,  p.  62;— 

Pal.  New  York,  III,  1859,  p.  205,  pi.  28,  fig.  4. 
Loc,  Camberland,  Maryland. 

Spirifer  octoplicatas  Hall=SpiriferiDa  cristata. 
Spirifer  opimas  Halls  Spirifer  rockymoDtanus. 

Spirifer  orbignsri  Morris  and  Sharpe.  Lower  DevoDian» 

Spirifer  orbignii  Morris  and  Sharpe,  Qnart.  Jour.  Geol.  Soc.  London,  II,  1846, 

p.  276,  pi.  11,  fig.  3. 
Loc,  Falkland  Islands. 
OhB,  Probably  identical  with  S.  antarcticns. 

Spirifer  oregonensiB  Shumard.  Upper  Garboniferoas* 

Spirifer  oregonensis  Shumard,  Trans.  St.  Loais  Acad.  Sci.,  II,  1863,  p.  108. 
Loc,  Near  Fort  Filmore,  New  Mexico. 

Spirifer  oreetes  Hall  and  Whitfield.  Chemung  (Dev.). 

Spirifera  orestes  Hall  and  Whitfield,  Twenty-third  Rep.  N.  Y.  State  Cab.  Nat. 

Hist.,  1872,  p.  237,  pi.  11,  figs.  16-20.— Hall,  Second  Ann.  Rep.  N.  Y.  State 

Geol.,  1883,  pi.  55,  fig.  20. 
Spirifer  orestes  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  27,  38,  pi. 

30,  fig.  20. 
Loc,  Rockford,  Iowa ;  Naples,  New  York. 
Ob«.  Compare  with  S.  strigosas. 

Spirifer  osagenflis  Swallow.  Chouteau  (L.  Garb.). 

Spirifer  osagensis  Swallow,  Trans.  St.  Lonis  Acad.  Sci.,  I,  1860,  p.  641. 

Loc,  Pettis  County,  Missouri. 

OhB,  Regarded  by  Keyes  as  a  synonym  for  S.  marionensis. 

Spirifer  OTalis  Phillips.  Carboniferous* 

Spirifer  oralis  Phillips,  Geol.  Yorkshire,  II,  1836,  p.  219,  pi.  10,  fig.  5.^£ther- 

idge,  Qnart.  Jour.  Geol.  Soc.  I^ndon,  XXXIV,  1878,  p.  629. 
Loc.  Europe.    Feilden  Isthmus,  lat.  92P  43'. 

Spirifer  oweni  Hall = Spirifer  granulosus. 

Spirifer  paradozuB  (Schlotheim).  Gorniferous  (Dev.). 

Terebratula  paradoza  Schlotheim,  Petrefactenkunde,  VII,  1813,  p.  249,  tab.  2, 

fig.  6. 
Spirifer  paradoxus?  Meek  and  Worthen,  Geol.  Survey  Illinois,  III,  1868,  p.  415, 

pi.  10,  fig.  2. 
Loc,  Europe ;  Union  and  Jackson  counties,  Illinois. 

Spirifer  parryana  flall=S.  euryteines  Owen. 

Spirifer  pecoliaris  Shumard.  Kinderhook  (L.  Carb.). 

Spirifer f  peculiaris  Shumard,  Geol.  Rep.  Missouri,  1855,  p.  202,  PI.  C,  fig.  7. 
Spirifera  (Martinia)  peculiaris  White,  Wheeler's  Ezpl.  and  Survey  west  100th 

Meridian,  IV,  1875,  p.  90,  pi.  5,  fig.  7. 
Loc,  Cooper  County,  Missouri ;  Mountain  Spring,  Nevada. 

Spirifer  pedroanos  Bathbun.  Middle  Devonian. 

Spirifera  pedroana  (Hartt)  Rathbun,  Bull.  Buffalo  Soc.  Nat.  Sci.,  I,  1874,  p.  237, 

pi.  8,  figs.  1-9, 13, 14, 16-20;— Proo.  Boston  Soc.  Nat.  Hist.,  XX,  1879,  p.  27. 
Loc,  Erere  and  Province  of  Para,  Brazil. 

Spirifer  pennatus  O wen s=  Spirifer  iowaensis. 
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Spixifer  pennatofl  ( Atwater).    Marcellus,  Hainiltx)n,  and  Ghemung  (Dev.). 

Terebratnla  pennata  Atwater,  American  Jour.  Sci.  Arts,  II,  1820,  p.  244,  pi.  1, 
figs.  2,  3. 

DelthyriB  muoionata  Conrad,  Fifth  Ann.  Rep.  Geol.  Survey  New  York,  1841,  p. 
54.— Vanoxem,  Geol.  N.  Y.;  Rep.  Third  DUt.,  1842,  p.  150,  fig.  3.— Hall, 
Ibidem,  Rep.  Fourth  Dist.,  1843,  p.  198,  GigB,  2,  3;  p.  205,  fig.  3  (non  p.  270, 
fig.  3=S.  pennatus  posterns). — (Conrad)  Hall,  Fifteenth  Rep.  N.  Y.  State 
Cab.  Nat.  Hist.,  1862,  pi.  11,  fig.  18. 

Spirifer  sowerbyi  Castelnau,  Essai  Syst.  Silnrien  PAni6rique  Septentrionale,  1843, 
pi.  13,  fig.  1  (non  Fischer). 

Spirifer  lyelli  de  Vemenil,  Ibidem,  1843,  p.  43. 

Spirifer  mucronata  Billings,  Canadian  Nat.  Geol.,  1, 1856,  p.  474,  pi.  7,  figs.  9, 10. — 
Rogers,  Geol.  Pennsylvania,  II,  1858,  p.  828,  fig.  668. 

Spirifera  mucronata  Billings,  Canadian  Jour.,  n.  ser.,  VI,  1861,  p.  254,  figs.  59- 
62;-<^eol.  Canada,  1863,  p.  386,  fig.  424.— Hall,  Pal.  New  York,  IV,  1867,  p. 
216,  pi.  34,  figs.  1-32.— Nicholson,  Pal.  Prov.  Ontario,  1874,  p.  80.— Whitfield, 
Geol.  Wisconsin,  IV,  1^,  p.  328,  pi.  25,  figs.  27,  28.— Hall,  Second  Ann.  Rep. 
N.  Y.  State  Geol.,  1883,  pi.  59,  figs.  13-22.— Calvin,  American  Geologist,  1, 1888, 
p.  82. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889, 
p.  126,  pi.  31,  figs.  10, 11. 

Spirifer  mucronatns  var.  Williams,  Bull.  Geol.  Soc.  America,  I,  1890,  pi.  12, 
^g,  13. 

Spirifer  mueronatus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  14, 
17, 36,  pi.  29,  fig.  8;  pi.  34,  figs.  13-22. 

Loc.  New  York,  Pennsylvania,  Maryland,  Virginia;  Bosanquet,  Ontario;  Mil- 
waukee, Wisconsin. 

Oh9,  At  water's  specimen  was  found  in  the  drift  of  Ohio.  Mr.  Miller  is  correct 
in  regarding  it  the  same  as  the  well-known  S.  mueronatus. 

Spirifer  pennatui  postenu  Hall  and  Clarke.  ChemuDg  (Dev.). 

Delthyris  mucronata  (partim)  Hall,  Geol.  New  York ;  Rep.  Fourth  Dist.,  1843, 

p.  270,  fig.  3. 
Spirifer  mucronatns  var.  posterus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II, 

1895,  p.  361,  pi.  34,  figs.  27-31. 
Loc.  Tompkins  County,  New  York. 

Spiriftr  pennatns  tnllienns  Williams.  Tully  (Dev.). 

Spirifer  mueronatus  var.  tuUiensis  Williams,  Bull.  Geol.  Soc.  America,  1, 1890, 

p.  491,  pi.  12,  fig.  12. 
Loc,  Tinkers  Falls,  New  York. 

Spirifer  pentlandi  d'Orbigny.  Carboniferoas. 

Spirifer  pentlandi  d'Orbigny,  Voyage  dans  PAm^rique  M^ridionale,  Pal.,  1842, 

p.  48,  pi.  5,  figs.  15. 
Loc,  Lake  Titicaca,  Bolivia. 

Spirifer  i)erforata  Hall=Trematospira  perforata. 

Spirifer  pereztensus  Meek  and  Worthen.  Corniferous  (Dev.). 

Spirifera  i>erextensa  Meek  and  Worthen,  Geol.  Survey  Illinois,  III,  1868,  p.  414, 

pi.  10,  fig.  1. 
Loe,  Near  Jonesboro,  Union  County,  Hlinois. 
Oh$,  Regarded  by  Keyes  as  a  synonym  for  S.  ligus=S.  iowaensis. 

Spirifer  perlamellosns  Hall=Delthyris  perlamellosa. 
Spirifer  perplexas  McGhesney=Beticularia  perplexa. 
BuU.  87 26 
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Spirifer  pertenulB  Hall.  Hamilton  (Dev.)* 

Spirifer  pertenms  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  163. 
Spirifera  perextensa  Hall^  Pal.  New  York,  lY,  1867.  p.  236. 
Loc.  Cumberland,  Maryland  (Whitfield). 
OhB.  Compare  with  S.  macronota  Hall. 

Spirifer  pharoyicinuB  A.  Winchell.  Huron  (Dev.). 

Spirifera  pharovicina  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1862,  p.  406. 
Loc,  Port  anx  Barques,  Michigan. 

Spirifer  pinonensis  Meek.  Lower  to  Upper  Devonian. 

Spirifer  (Trigonotreta)  pinonensis  Meek,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 
1870,  p.  60;— King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  45,  pi.  1,  fig.  9. 

Spirifer  (Trigonotreta)  argentarius  Meek,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV, 
1877,  p.  42,  pi.  4,  fig.  4. 

Spirifera  pinonensis  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  138,  pi.  4, 
fig.  1. 

Loc,  White  Pine  and  Eureka  districts,  Nevada. ' 

Spirifer  planoconvexns  8humard=Amboc(Blia  planiconvexa. 
Spirifer  plenus  Hall=Syringothyri8  plena. 
Spirifer  plicatella  of  aathors= Spirifer  radiatus. 

Spirifer  pluto  Clarke.  Genesee  (Dev.). 

Spirifera  pluto  Clarke,  Bull  U.  S.  Geol.  Survey,  16, 1885,  p.  31,  pi.  3,  fig.  12. 
Loc,  Ontario  County,  New  York. 
OhB.  See  Leiorhynchus  hecate  Clarke. 

Spirifer  prsematura  Hall  =Beticnlaria  praematora. 
Spirifer  propiuquus  Hall=Syringothyri8  texta. 
Spirifer  prorus  Conrad = Spirifer  acnminatns. 
Spirifer  psendolineatus  Hall=lieticularia  pseadolineata. 
Spirifer  pulchrus  Meek=:Spiriferina  pnlchra. 
Spirifer  pyramidalis  Hall=Cyrtina  pyramidalis. 
Spirifer  pyxidatas  Hall = Metaplasia  pyxidata. 

BpirifBr  quichuuB  d'Orbigny.  Devonian. 

Spirifer  quichua  d'Orbigny,  Voyage  dans  I'Am^rique  M6ridionale,  Pal.,  1842, 

p.  37,  pi.  2,  fig.  21. 
Loc,  Chuquisaca,  Bolivia. 

Spirifer  racinensis  McChesney= Spirifer  nobilis. 

Spirifer  radiatns  Sowerby.  Clinton  and  l^iagara  (Sil.). 

Spirifer  plicatella  var.  radiata  Sowerby,  Mineral  Conchology,  V,  1825,  p.  4d3i 
figs.  1,  2. 

Delthyris  bialveata  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842, 
p.  261,  pi.  14,  fig.  17. 

Delthyris  radiata  HaU,  Geol.  N.  Y.;  Rep.  Fourth  Dist.,  1843,  p.  105,  fig.  2. 

Spirifer  radiata  Hall,  Pal.  New  York,  II,  1852,  pp.  66,  265,  pi.  22,  figs.  2d-25  (non 
2ar-2c=Cyrtiameta);  pi.  54,  fig.  6. 

Spirifera  radiata  Billings,  Canadian  Nat.  Geol.,  1, 1856,  p.  135,  pi.  2,  figs.  2,  3;^ 
Geol.  Canada,  1863,  p.  317,  fig.  328.— Hall  and  Whitfield,  Twenty-seventh 
Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1875,  pi.  9,  figs.  17,  18.— HaU,  Twenty- 
eighth  Rep.  Ibidem,  1879,  p.  157,  pi.  2i,  figs.  20-30.— White,  Second  Ann. 
Rep.  Indiana  Bureau  of  Statistics  and  Geol.,  1880,  p.  497,  pi.  3,  figs.  5,  6;— 
Tenth  Rep.  State  Geol.  Indiana,  1881,  p.  129,  pi.  3,  figs.  5,  6.— HaU,  Eleventh 
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Spirifer  radiatnu  Sowerby — ^Continued. 

Rep.  Ibidem,  1882,  p.  296,  pi.  24,  figs.  20-30.— Whitfield,  Geol.  Wisconsin,  IV, 
1882,  p.  287,  pi.  17,  figs.  1,  2.  —Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883, 
pi.  51,  figs.  9-13,26  ( f  14-17). —Nettelrotb,  Kentaoky  Fossil  Shells,  Mem. 
Kentncky  Geol.  Survey,  1889,  p.  130,  pi.  29,  figs.  13-16.— Foerste,  Proc.  Boston 
Soc.  Nat.  Hist.,  XXIV,  1890,  p.  313,  pi.  5,  fig.  6. 

Spirifer  radiatns  Beecher  and  Clarke,  Mem.  N.  Y.  State  Mus.,  1, 1889,  p.  77,  pi.  6, 
figs.  9-11.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  13,  35,  pi. 
21,  figs.  5,  9-13,  26  (t  14-18). 

Spirifer  tennistriatns  Shaler  (non  Hall),  Bull.  Mus.  Com.  Zool.,  4,  1865,  p.  70. 

Spirifera  plicatella  Billings,  Catalogue  Silurian  Fossils  of  Anticosti,  1866,  p.  48. 

Spirifera  plicatella  var.  radiata  HaU,  Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 
1867,  p.  371,  pi.  13,  figs.  9-11. 

Loc,  Europe;  Lockport,  Rochester,  etc..  New  York;  Hamilton,  Ontario;  Squa- 
took  Lake,  New  Brunswick ;  Waldron  and  Osgood,  Indiana ;  Louisville,  Ken- 
tucky; Cumberland  Gap,  Tennessee;  Bridgeport,  Illinois;  Racine,  Wauwa- 
tosa,  and  Milwaukee,  Wisconsin. 

Spirifer  raricostas  Hall=DelthyriB  raricosta. 

Spiriftr  reotiplicatos  (CoDrad).  TOriskany  (Dev.). 

Atryparectiplicata  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842,  p.  265. 
Loo,  "  Helderberg  Mountains  in  Middle  Silurian  limestone.'' 
Oh8,  May  be  the  same  as  Metaplasia  pyxldata  HaU. 

3pirifer  richardsoni  Meek=Beticiilaria  fimbriata. 

Spirifer  rookymontftmui  Marcoa.  Upper  Carboniferoas. 

Spirifer  rocky montani  Marcou,  Geol.  North  America,  Marcb,  1858,  p.  50,  pi.  7, 
fig.  4. 

Spirifer  opima  Hall,  Geol.  Surrey  Iowa,  I,  Pt.  II,  December,  1858,  p.  711. 

Spirifera  subyentricosa  McChesney,  New  Pal.  Fossils,  1860,  p.  44 ; — Trans.  Chi- 
cago Acad.  Sci.,  1, 1868,  p.  35,  pi.  1,  fig.  4. 

Spirifera  opima  Derby,  Bull.  Cornell  University,  I,  1874,  p.  15,  pi.  1,  fig.  4; 
pi.  2,  fig.  7;  pi.  4,  fig.  12.— Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883, 
pi.  56,  figs.  4-7.— Heyrick,  BuU.  Denison  Univ.,  II,  1887,  p.  44,  pi.  2,  fig.  23. 

Spirifera  (Trigonotreta)  opima  Meek,  Pal.  Ohio,  II,  1875,  p.  329,  pi.  19,  figs.  14a- 
14d  (tl4e);— King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  88,  pi.  9,  fig.  6. 

Spirifera  rockymontana  White,  Wheeler's  Expl.  and  Survey  west  lOOth  Merid., 
IV,  1875,  p.  134,  pi.  11,  tig.  9.— I^eyes,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 
1888,  p.  231;— Geol.  Survey  Missouri,  V,  1895,  p.  84. 

fSpirifera  rocky mon tan jif  Whitfield,  Annals  N.  Y.  Acad.  Sci.,  V,  1891,  p.  584,  pi. 
13,  fig.  20;— Geol.  Ohio,  VII,  1895,  p.  471,  pi.  9,  fig.  20. 

Spirifer  opimus  Hall  and  Clarke.  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  27,  39, 
pi.  31,  figs.  4-7. 

Loc,  Tigeras  and  Canyon  of  San  Antonio,  New  Mexico;  Oquirrh  Range,  Utah; 
Arkansas;  Iowa;  Missouri;  Illinois;  Indiana;  Ohio;  Maryland;  West  Vir- 
ginia ;  Bomjardim  and  Itaituba,  Brazil ;  f Chester  group  at  Newtonville,  Ohio 
(Whitfield). 

Ohs,  See  S.  boonensis. 

Jpirifer  rostellatofl  Hall.  Keokuk  (L.  Garb.). 

Spirifer  rostellata  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  641,  pi.  20,  fig.  2. 
Spirifer  rostellatus  Hall  and  Clarke,  Pal.  New  York,  VHI,  Pt.  II,  1893,  p.  26, 

pi.  32,  fig.  5. 
Loe,  Skunk  River,  Iowa. 
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Spiiifer  nwteUnm  Hall  and  Whitfield.  Niagara  (SiL). 

Spirifera  rostelliim  Hall  and  Whitfield,  Twenty-fourth  Bep.  N.  Y.  State  Cab.  Nat. 

Hist.,  1872,  p.  182;— Hall,  TweDty-seventh  Rep.  Ibidem,  1875,  pi.  9,  figs.  II- 

13. — Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  SuTyey,  1889, 

p.  129,  pi.  29,  fig.  25;  pi.  27,  figs.  17-19. 
Spirifera  (Cyrtia)  rostellum  Foerste,  Proc.  Boston  Soc.  Nat.  Hist.,  XXIY,  1890, 

p.  313,  pi.  5,  fig.  5. 
Loc,  Louisville,  Kentucky;  Collinsville,  Alabama. 

Spiiifer  rostratiis  Morton.  IJpx)er  Carboniferons. 

Spirifer  rostrata  Morton,  American  Jonr.  Sci.  Arts,  1836,  p.  152,  pi.  14,  fig.  34. 

Loc.  Junior  Furnace,  Scioto  County,  Ohio. 

Oh$.  Poorly  defined.    May  be  a  species  of  Athyris. 

Spirifer  mgicostus  Hall=Delthyris  rugicosta. 

Spirifer  saffordi  Hall.  Lower  Helderberg  (Dev.). 

Spirifer  saffordi  Hall,  Pal.  New  York,  III,  1859,  p.  203,  pi.  28,  fig.  2. 
Loc,  Decatur  County,  Tennessee;  Hudson,  New  York. 

Spirifer  scobina  Meek.  Oarboniferoas. 

Spirifera  scobina  Meek,  Proc.  Acad.  Nat.  Sol.  Philadelphia,  I860,  p.  310. 
Spirifer  (Spiriferinaf)  scobina  Meek,  Simpson's  Rep.  £xpl.  Great  Basin  Terr. 

Utah,  1876,  p.  351,  pi.  2,  fig.  5. 
Spirifera  (Trigonotreta)  scobina  Meek,  King's  U.  S.  Gebl.  Expl.  40th  Pari.,  lY, 

1877,  p.  90,  pi.  9,  tig.  1. 
Loc,  Divide  between  Long  and  Ruby  Valleys,  Utah. 

Spirifer  scolptilis  Hall=Delthyris  sculptilis. 

Spirifer  segmentnni  Hall.  Upper  Helderberg  (Dev.). 

Spirifer  segmentus  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  131. 
Spirifera  segmenta  Hall,  Pal.  New  York,  IV,  1867,  p.  207,  pi.  31,  figs.  14-19.— 

Nettelroth^  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p. 

132,  pi.  13,  figs.  36-38. 
Loc.  Falls  of  Ohio;  Columbus,  Ohio. 

Spirifer  semiplicatus  Hall=Beticularia  cooperensis. 
Spirifer  setigerus  Hall=Beticalaria  setigera.  . 
Spirifer  sheppardi  Gastelnau=Platystrophia  biforata. 

Spirifer  sillanuB  A.  Winchell.  Waverly  (L.  Garb.). 

Spirifera  sillana  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p.  119. 
Loo.  Near  Cuyahoga  Falls,  Ohio. 

Spirifer  similior  Winchell  and  Marcy.  ,  Niagara  (Sil.). 

Spirifera  (Martinia)  similior  W.  and  M.,  Mem.  Boston  Soc.  Nat.  Hist.,  1, 1865, 

p.  93. 
Pentamerus  similior  Hall,  Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1868, 

p.  397. 
Loo,  Bridgeport,  Illinois. 
Oha,  This  shell  has  spirals. 

Spirifer  solidirostris  White=Spiriferina  solidirostris. 
Spirifer  sowerbyi  Oastelnau  (non  Fischer) = Spirifer  pennatas. 
Spirifer  spinosos  Norwood  and  Pratten=Spiriferina  spinosa. 

Spirifer  striatiformis  Meek.  Waverly  (L.  Garb.). 

Spirifera  (Trigonotreta)  striatiformis  Meek,  Pal.  Ohio,  H,  1875,  p.  280,  pL  14,  tg,  8. 
Spirifer  striatiformis  Herrick,  Bull.  Denison  Univ.,  Ill,  1888,  p.  44,  pi.  3,  ^.  26; 

pi.  6,  figs.  6,  7;— Geol.  Ohio,  VII,  1895,  pi.  15,  fig.  9. 
Zoc,  iSciotoville  and  Licking  County,  Ohio. 
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Spiiifer  striatns  Marcoa  (non  Martin) =Spirifer  marcoai. 

Spiiifer  ttriatnu  (Martin).  *     Carboniferous. 

Anomites  striatns  Martin,  Petrefacta  Derbiensia,  1809,  pi.  23. 

Spirifera  striata  Dayidson,  Mon.  British  Carb.  Brach.,  Pal.  Soc.,  1867,  p.  19,  pi.  2, 
figs.  12-21;  pi.  3,  figs.  2-6.— Whito,  Wheeler's  Expl.  and  Snrvey  west  of  100th 
Meridian.  IV,  1875»  pp.  88, 134,  pi.  5,  fig.  10.— HaU  and  Whitfield,  King's  U.  S. 
Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  269,  pi.  5,  figs.  13-15.— Hartt,  Dawson's 
Acadian  Geology,  3d  ed.,  1878,  p.  301. — Miller,  Jonr.  Cincinnati  Soc.  Nat. 
Hist.,  IV,  1881,  p.  2. 

Loe,  Mountain  Spring,  Nevada;  Oqnirrh  Monn tains,  Utah;  Lake  VaUey  mining 
district.  New  Mexico ;  Windsor,  Nova  8cotia. 

Spirifer  striatns  attennatus  Owen=S.  keoknk. 
Spirifer  striatns  iunltico8tatnsToula= Spirifer  condor. 
Spirifer  striatns  triplicatns  Marcou=: Spirifer  camaratns. 

Spirifer  strigosiiB  Meek.  Devonian. 

Spirifera  maera  Meek  (non  Hall),  Proc.  Acad.  Nat.  Soi.  Philadelphia,  1860,  p.  309. 
Spirifera  strigosa  Meek,  note  appended  to  extras  of  the  paper  mentioned  above. — 

Webster,  American  Nat.,  XXII,  1888,  p.  1102. 
Spirifer  strigosns  Meek,  Simpson's  Rep.  Expl.  Great  Basin  Terr.  Utah,  1876,  p. 

347,  pi.  1,  fig.  5. 
Spirifera  (Trigonotreta)  strigosa  Meek,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV, 

1877,  p.  43,  pi.  3,  fig.  5. 
Loe,  Neils  VaUey,  Utah;  Nevada;  Rockford,  Iowa. 
OhB,  See  S.  orestes. 

SpiriflBr  snbflDqnaliB  Hall.  Warsaw  (L.  Garb.). 

Spirifer  snbieqnalis  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  663,  pi.  23,  fig. 
9;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  56,  figs.  13, 14.— HaU  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  26,  36,  pi.  31,  figs.  13, 14. 

Loe,  Warsaw,  Illinois. 

Spirifer  snbattennatus  Hall.        Cliemnng  and  Marshall  (Dev.-L.  Garb.). 

Spirifer  sp.  nndet.  Owen,  Rep.  Geol.  Survey  Wisconsin,  Iowa,  and  Minnesota, 

1852,  pi.  3,  fig.  9. 
Spirifera  snbmucronataHall,  Geol.  Survey  Iowa,  I,  Pt.  II,  18.58,  p.  504,  pi.  4,  ilg.  3. 
Spirifer  snbattennata  A.  Winchell,  Proo.  Acad.  Nat.  Soi.  Philadelphia,  1862,  p. 

405.— Whiteaves,  Cent.  Canadian  Pal.,  I,  1891,  p.  223. 
Loe,  Independence  and  Bnfialo,  Iowa;  Rock  Island,  Illinois;  Naples,  New  York; 

Athabasca  River,  Canada;   in  the  Marshall  group  at  Port  aux  Barques, 

Michigan. 

Spirifer  snbcardiformiB  Hall.  Warsaw  (L.  Garb.). 

Spirifer  snbcardiformis  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  660,  pi.  23,  fig.  6. 
Spirifera  snbcardiformis  White,  Twelfth  Ann.  Rep.  U.  S.  Geol.  Survey  Terr.,  1883, 

p.  165,  pi.  41,  fig.  2. 
Loo,  Alton,  Illinois;  Spergen  Hill,  Indiana. 

Spirifer  snbcuspidatns  nall=SyriDgothyris  texta. 

Spirifer  sabdecossatas  Whiteaves.  Hamilton  (Dev.). 

spirifera  subdecussata  Whiteaves,  Cont.  Canadian  Pal.,  I,  1889,  p.  114,  pi.  15, 

fig.  3. 
Loe  Moravianton  Thames  River,  Canada. 

Spirifer  snbellipticp  McGhesney=Spiriferina  snbelliptica. 

Spirifer  stiblineata  Meek = Mar tinia  sublineata. 

Spirifer  snbmncronatu   Hall^  1868  (non  1857)=apmfeT  «a\>^\Xfe\i».^^»A, 
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Spirifer  snbmacronatuB  Hall.  Oriskany  (Dev.). 

Spirifer  submnovonata  Hall,  Tenth  Rep.  N..T.  State  Cab.  Nat.  Hist.,  1857,  p.62;~ 

Pal.  New  York,  III,  1859,  p.  419,  pi.  96,  fig.  7. 
Spirifera  submucronata  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  58, 

jBgs.  5-7. 
Spirifer  snbmncronatns  Hall  and  Clarke,  Pal.  New  York,  YIU,  Pt.  II,  1893,  pp.  17, 

36,  pi.  33,  figs.  5-7. 
Loc.  Cumberland,  Maryland. 
Ohs.  Possibly  the  young  of  Spirifer  cumberlandia. 

Spiiifer  snborbioulariB  Hall.  Keokuk  (L.  Garb.). 

Spirifer  suborbicnlaris  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  644. 
Spirifera  suborbicnlaris  Meek  and  Worthen,  Geol.  Survey  Illinois,  VI,  1875,  p. 

523,  pi.  SJO,  fig.  1. 
Loc,  Keokuk,  Iowa ;  Warsaw  and  Nauvoo,  Illinois. 

Spirifer  snbrotnndataB  Hall.  Einderhook  (L.  Garb.). 

Spirifer  subrotundata  Hall  (non  McCoy,  1855),  Geol.  Survey  Iowa,  I,  Pt.  II,  1858, 

p.  521,  pi.  7,  fig.  8. 
Spirifera  subrotundatA  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  78. 
TjOC,  Burlington,  Iowa;  Sciotoville,  Ohio  (Winchell). 
Oh%,  This  specific  name  was  first  used  by  McCoy  in  1855  but  is  usually  regarded 

as  a  synonym  for  S.  pinguis  Sowerby.      De  Koninck,  however,   retains 

McCoy's  name  as  late  as  1887. 

Spirifer  substrigoras  Webster.  GhemuDg  (Dev.). 

Spirifera  substrigosa  Webster,  American  Nat.,  XXII,  1888,  p.  1101. 
Loc,    Near  Rockford,  Iowa.  ' 

Spirifer  subsulcatus  Hall.  Arisaig  (Sil.). 

Spirifer  subsulcata  Hall  (non  Dalman,  1828),  Canadian  Nat.  Geo!.,  Y,  1860,  p. 

145. 
Spirifera  subsulcata  Dawson,  Acadian  Geology,  3d  ed.,  1878,  p.  597. — Miller,  N. 

American  Geol.  and  Pal.,  1889,  p.  376. 
Xoo.  Arisaig,  Nova  Scotia. 

Spirifer  subambona  nall=Martinia  subambona. 

Spirifer  subandifera  Meek  and  Worthen  =:lieticularia  subundiferd. 

Spirifer  anbyaricosas  Hall  and  Whitfield.  T  Hamilton  (Dev.). 

Spirifera  subvaricosa  Hal]  and  Whitfield,  Twenty- third  Rep.  N.  Y.  State  Cab. 

Nat.  Hist.,  1872,  p.  237,  pi.  11,  figs.  12-15. 
Loc,  Waterloo,  Iowa. 

Spirifer  subventricosus  McOhesney= Spirifer  rockymontana. 
Spirifer  sulcatus  Hall— Delthyris  sulcata. 

Spirifer  snloifer  Shumard.  Upper  Carboniferous. 

Spirifer  sulci fera  Shumard,  Trans.  St.  Louis  Acad.  Set.,  1, 1858,  p.  293,  pi.  11, 

fig.  3. 
Loc.  Guadalupe  Mountains,  New  Mexico. 

Spirifer  superbus  Billings  (non  Eichwald)= Spirifer  billingsana. 
Spirifer  taneyensiB  Swallow.  Chouteau  (L.  Garb.). 

Spirifer  taneyensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  645. 
Spirifera  taneyensis  Keyes.  Geol.  Survey  Missouri,  V,  1895,  p.  78. 
Loc,  Taney  County,  Missouri. 

Spirifer  teineraria  Miller=Eeticularia  temeraria. 
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Spizifer  tenniooitatuB  Hall.  Keokuk  and  Warsaw  (L.  Garb.). 

Spirifer  tenuicostata  Hall,  Geol.  8anrey  Iowa,  I,  Pt.  II,  1858,  p.  662,  pi.  23,  fig.  8. 
Loo,  Keokuk,  Iowa ;  Warsaw  and  Dallas,  Illinois. 

Spirifer  tennimarginatiui  Hall.  Keokuk  (L.  Garb.). 

Spirifer  teuuimarginata  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  641,  pi.  20, 

fig.  I. 
Spirifera  teuuimarginata  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  57, 

figs.  4-6. 
Spirifer  tenuimarginatus  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  II,  1893,  p. 

38,  pi.  32,  figs.  4,  6. 
Loc.  Warsaw,  Illinois. 

Spirifer  tenniB  Hall.  Hamilton  (Dev.)« 

Spirifer  tenuis  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  162. 

Spinfera  tenuis  Hall,  Pal.  New  York,  IV,  1867,  p.  236. 

Loc,  Cumberland,  Maryland. 

Ohs,  Compare  with  Spirifer  granulosus  Conra<l. 

Spirifer  tenuispinatus  Herrickr^Beticularia  teuuispiuata. 
Spirifer  tenuistriatus  Shaler  (non  Hall) = Spirifer  radiatus. 

Spirifer  tenniBtriatus  Hall.  Lower  Helderberg  (Dev.). 

Spirifer  tenuistriata  Hall,  Pal.  New  York,  III,  1859,  p.  204,  pi.  28,  tig.  3. 
Spirifera  ten uistriata  HaU,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  61,  fig.  8. 
Spirifer  tenuistriatus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  36, 

fig.  8. 
Loc,  Decatur  County,  Tennessee. 

Spirifer  texasanos  Meek.  Upper  Garboniferous. 

Spirifer  (Trigonotretaf)  texana  Meek,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1871, 

p.  179. 
Spirifer  (Trigonotretaf)  texanus  Meek,  Macomb's  Rep.  Expl.  Exped.  from  Santa 

Fe  to  the  Great  Colorado  of  the  West,  1876,  p.  139,  pi.  3,  fig.  5. 
Spirifera  multigranosa  Worthen,  Geol.  Survey  Illinois,  VIII,  1890,  p.  105,  pi.  11, 

fig.  5. 
Spirifer  texanus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  26,  38, 

pi.  37,  figs.  16, 17. 
Loc,  Young  aud  Jack  counties,  Texas ;  Springfield,  Illinois. 

Spirifer  textos  Hall=Syringothyris  texta. 
Spirifer  translatus  SwalIow=Eeticularia  translata. 
Spirifer  transversus  McGhesney=Spiriferina  transversa. 

Spirifer  tribulis  Hall.  Oriskany  (Dev.). 

Spirifer  tribulis  Hall,  Pal.  New  York,  III,  1859,  p.  420,  pi.  96,  fig.  8;— Second 
Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  58,  figs.  1-4.— Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  II,  1893,  pp.  19,  37,  pi.  33,  figs.  1-4. 

toe,  Cumberland,  Maryland. 

OhB.  Pos^bly  the  youug  of  Spirifer  murchisoni. 

Spirifer  trigonalis  (Martin).  Garboniferous. 

Anomites  trigonalis  Martin,  Petrefacta  Derbiensia,  tab.  36,  1809,  fig.  1. 
Spirifera  trigonalis  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  215,  pi.  18, 

fig.  11. 
Loc,  Europe ;  Eureka  district,  Nevada. 

Spirifer  triplicatus  Hall= Spirifer  camaratus. 

Spirifer  triradialis  Meek  (non  Phillips) = Spirifer  agelaius. 
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Spirifer  troostii  Castelnau.  ?  Formation. 

Spirifer  troosti  Castelnaa,  Essai  Syst^me  Silorien  TAm^riqae  Septentrionala, 

1843,  p.  41,  pi.  12,  fig.  5. 
Loe,  "Kentucky." 

Spirifer  tnllios  Hall.  Hamilton  (Dev.). 

Spirifera  tnllia  Hall,  Pal.  New  York,  IV,  1867,  p.  218,  pi.  35,  figs.  1-9;— Second 

Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  52,  fig.  18. 
Spirifera  tullia  var.  Whiteayee,  Cont.  Canadian  Pal.,  I,  1891,  p.  224,  pi.  32,  fig.  1. 
Spirifer  tullins  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  14,  35,  pi. 

22,  fig.  18;  pi.  37,  tigs.  6,  7. 
Loc,  Tally,  Apulia,  etc.,  New  York;  Athabasca  River,  Canada. 

Spirifer  tnmidus  Bayle  and  Coqaand=Spiriferina  rostrata. 
Spirifer  undiferus  Boemer=Beticalaria  undifera. 
Spirifer  unica  Hall = Spirifer  arenosus. 

Spirifer  urbanus  Calvin.  Hamilton  (Dev.). 

spirifera  urbaua  Calvin,  Bull.  Lab.  Univ.  of  Iowa,  1888,  p.  28. — Bull.  Lab.  Nat. 

Hist.  State  Univ.  Iowa,  II,  1892,  p.  166,  pi.  12,  fig.  1. 
Loc,  Iowa  City  and  Linu  County,  Iowa. 

Spirifer  utahensis  Meek=Cyrtia  uorwoodi. 

Spirifer  valenteana  Kathbun.  Middle  Devonian. 

Spirifera  valenteana  (Hartt  MS.)  Rathbun,  Bull.  Buffalo  Soc.  Nat.  Sol.,  1, 1874,  p. 

241,  pi.  8,  fig.  11. 
Loc,  Erere,  Province  of  Para,  Brazil. 

Spirifer  vannxemi  Hall.  Tentacnlite  (Sil.). 

Orthis  plicata  Vanuxem  (non  Sowerby),  Geol.  New  York;  Rep,  Third  Diet.,  1842, 
p.  112,  fig.  1. 

OrthiB?  (Delthyrifl)  plicatns  Hall,  Ibidem,  Fourth  Dist,  1843,  p.  142,  fig.  1. 

Spirifer  vannxemi  Hall,  Pal.  New  York,  III,  1859,  p.  198,  pi.  8,  figs.  17-23 ;— Sec- 
ond Rep.  N.  Y.  State  Geol.,  1883,  pi.  61,  fig.  11.— Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  II,  1893,  pp.  19,  36,  pi.  36,  fig.  11.— Whitfield,  Geol.  Ohio, 
VII,  1895,  p.  411,  pi.  1,  figs.  4, 5. 

Spirifera  vanuxemi  Whitfield,  Annals  N.  Y.  Acad.  Sci.,  V,  1891,  p.  509,  pi.  5, 
figs.  4, 5. 

Loc,  Albany  and  Schoharie  counties,  New  York ;  Put  in  Bay  Island,  Lake  Erie. 

Obs,  Vanuxem's  specific  name  is  restored,  since  Sowerby's  sj^ecies  is  an  Orthis. 

Spirifer  varicosnB  Hall.  Comiferons  (Dev.). 

Spirifer  varicosa  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  130. 

Spirifera  varicosa  Billings,  Canadian  Jour.,  VI,  1861,  p.  255,  figs.  ^,  64; — Geol. 
Canada,  1863,  p.  960,  fig.  467.— Hall,  Pal.  New  York,  IV,  1867,  p.  205,  pi.  31, 
figs.  1-4 ;— Second  Rep.  N.  Y.  State  Geol.,  1883,  pi.  59,  figs.  4-8.— Walcott,  Mon. 
IT.  S.  Geol.  Survey,  VIII,  1884,  p.  136.— Nettelroth,  Kentucky  Fossil  Shells, 
Mem.  Kentucky  Geol.  Survey,  1889,  p.  134,  pi.  10,  figs.  11-20, 2^-25. 

Spirifer  varicosus  Hall  and  Clarke,  Pal,  Now  York,  VIII,  Pt,  II,  1893,  pp.  17,  36, 
pi.  34,  figs.  4-8. 

Loc,  Williamsville,  New  York;  Woodstock,  Canada;  Columbus,  Ohio;  Louis- 
ville, Kentucky;  Eureka  district,  Nevada. 

Spirifer  ventricosa  Hall=Nucleo8pira  ventricosa. 
Spirifer  venustas  Hall = Spirifer  divaricatus. 

Spirifer  vemonensis  Swallow.  Chouteau  (L.  Garb.). 

spirifer  vemonensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  p.  644.— A. 

Winchell,  Proo.  Acad.  Nat.  Sci.  Philadelphia,  1865,  p.  119. 
Loc.  St.  Louis  County,  Missouri. 
Oh%»  Regarded  by  Keyes  as  a  synonym  for  S.  marionensis. 
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Spiiifsr  vemoiieniis  ogarkeniriit  Swallow.  Chouteau  (L.  Garb.). 

Spiiifer  Temonensis  v»t.  ozarkensis  SwaUow,  Trans.  St.  Louifi  Acad.  Sci.,  1, 1860| 

p.  644. 
Loc.  Taney  County,  Missouri. 
Oh:  Regarded  by  Keyes  as  a  synonym  for  S.  marionensis. 

Spirifer  vogeli  von  Ammon.  Middle  Devonian. 

Spirifer  vogeli  von  Ammon,  Zeits.  GeseU.  fiir  £rdk.,  Berlin,  XXVIII,  1893,  p. 

362,  fig.  6. 
Lac  Taqaarassu,  Mato  Grosso,  Brazil. 

Spirifer  waldronensis  Miller  and  Dyers=Mimulus  waldronensis. 
Spiiifer  waverlyenui  A,  Winchell.  Waverly  (L,  Garb.). 

Spirifer  waverlyensis  A.  Winchell,  Proo.  Amer.  Phil.  Boc,  XII,  1870,  p.  251. 
Lac,  ^'Newark,  Ohio"  (A.  Winchell's  MS.), 

Spirifer  whitneyi  Hall.  Ghemung  (Dev.). 

Spirifer  whitneyi  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  502,  pi.  4,  fig.  2.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  24, 57,  pi.  30,  figs.  18, 19. 

Spirifera  whitneyi  HaU,  Pal.  New  York,  IV,  1867,  pp.  243,  417;— Second  Rep. 
N.  T.  State  Geol.,  1883,  pi.  55,  figs.  18, 19.— Tschemysohew,  M6m.  du  Comity 
G6ol.  de  St.  Petersbourg,  III,  1887,  p.  60. 

Lac,  Rookford,  Iowa;  North  Saskatchewan,  Canada;  Russia. 

Spirifer  williamai  Hall  and  Olarke.  Ghemung  (Dev.). 

Spirifer  williamsi  Hall  and  Clarke,  Pal.  New  York,  VIU,  Pt.  II,  1895,  p.  361,  pi. 

37,  figs.  20-22. 
Lac.  Allegany  County,  New  York. 

Spirifer  winchelli  Herrick.  Waverly  (L.  Garb.). 

Spirifer  winchelli  Herrick,  Bull.  Denison  Univ.,  Ill,  1888,  p.  46,  pi.  5,  figs.  2,  3; 

pi.  2,  fig.  16;— Geol.  Ohio,  VII,  1895,  pi.  21,  figs.  2,  3. 
Loc,  Granville,  Ohio. 

Spirifer  worthenanus  Schuchert.  Oriskany  (Dev.). 

Spirifera  engelmanni  Meek  and  Worthen  (non  Meek,  1860),  Geol.  Survey  Illiuols, 

UI,  1868,  p.  398,  pi.  8,  fig.  5. 
Spirifera  wortheni  Meek  (non  Hall,  1857),  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV, 

1877,  p.  42. 
Spirifera  worthenana  Schuchert,  Ninth  Ann.  Rep.  N.  Y.  State  Geol.,  1890,  p.  54. 
Lac,  Union  County,  Illinois. 

Spirifer  wortheni  Meek  (non  Hall) = Spirifer  worthenanus. 

Spirifer  wortheni  Hall.  Hamilton  (Dev.). 

Spirifer  wortheni  Hall,  Tenth  Rep.,  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  156.— 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  27,  figs.  19,  20. 
Lac.  Calhoun  County,  Illinois. 

Spirifer  ziezac  Hall  (non  Eoemer)=sDelth3^s  consobrina. 

8PIBIFEBISA  d'Orbigny. 

Genotype  Spirifer  walcotti  Sowerby=S.  rostrata  (Schlot- 
heim). 

Spiriferina  d'Orbigny,  Paris  Acad.  Sci.,  Comptes  Rendns,  XXV,  1847,  p.  268;— 
Ann.  Sci.  Nat.,  XIII,  1850,  p.  334.— White,  Proc.  Boston  Soc.  Nat.  Hist.,  IX, 
1862,  p.  24.^Waag«n,  Palnontologica  Indioa^  Ser.  XIII,  I,  1883,  p.  498.— HaU 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  51 ;— Thirteenth  Ann.  Rep. 
N.  Y.  State  Geologist,  1895,  p.  764. 
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Spiriftrina  sdoulifera  (Rowley).  Kinderhook  (L.  Oarb.). 

Spirifera  acicultfera  Rowley,  Amerioan  Geologist,  XII,  1893,  p.  307; — Ibidem, 

1893,  pi.  14,  figs.  13,  14. 
Loo.  LoaiBiana,  Missouri. 

Spiriferina  (1)  alia  Hall  and  WhitHeld.  Trlassic 

Spirifera  (Spiriferina  f)  alia  Hall  and  Whitaeld,  King's  U.  S.  Geol.  Expl.  40tii 

Pari.,  IV,  1877,  p.  281,  pi.  6,  fig.  17. 
Loo,  Dun  Glen  Pass,  Pah-Ute  Range,  Nevada. 

Spiriferina  billingpd  Shuinard.  Upper  Carboiiiferous. 

Spiriferina  billingsi  Shnmard,  Trans.  St.  Louis  Acad.  Sci.,  I,  1858,  p.  294, 391. 
I^c,  Guadalupe  Mountains,  New  Mexico  and  Texas. 

Spiriferina  binacuta  A.  Winchell.  Barliugton  (L.  Garb.). 

Spiriferina  binacuta  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Pliiladelphiay  1865,p.  120. 
Loo.  Burlington,  Iowa. 

Spiriferina  borealiB  Wbiteaves.  Triassic. 

Spiriferina  borealis  Wbiteaves,  Cont.  Canadian  Pal.,  1, 1888^  p.  128,  pi.  17,  fig.  1, 

abstract. 
Loo.  Liard  River,  Canada. 

Spiriferina  olarksrillensiB  A.  Winchell.  Chouteau  (L.  Garb.). 

Spiriferina  clarksvUlensis  A:  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865, 

p.  119. — Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  85. 
Loo.  Clarksville,  Missouri. 

Spiriferina  cristata  Walcott=S.  spinosa. 

•  

Bpiriflsrina  cristata  (Schlotheim).  Upper  Garboniferous. 

Terebratulites  cristafcns  Schlotheim,  Beit,  zur  Natnrg.  der  Verst. ;  Akad.  der 
Wiss.  zu  Mtinchen,  1816,  pi.  1,  fig.  3. 

Spirifer  octoplicataf  Hall  (non  Sowerby),  Stansbury's  Exped.  Great  Salt  Lake 
of  Utah,  1852,  p.  409,  pi.  4,  fig.  4. 

Spirifer  kentuckyeusis  Shumard,  Geol.  Survey  Missouri,  I,  1855,  p.  208. — Hall, 
Pacific  Railroad  Rep.,  HI,  1856,  p.  102,  pi.  2,  figs.  10, 11.— Meek  and  Hay- 
den,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1859,  p.  27. 

Spiriferina  cristata  Davidson,  Quart.  Jour.  Geol.  Soc.  London,  1863,  p.  170,  pi. 

9,  fig.  6.— Dawson,  Acadian  Geol.,  3d  ed.,  1878,  p.  291,  fig.  90.— Walcott,  Mon. 

U.  S.  Geol.  Survey,  VIII,  1884,  p.  218,  pi.  18,  figs.  12,  13.— Smith,  Proc. 

American  Phil.  Soc,  XXV,  1897,  p.  32. 
Spirifer  laminosus  Geinitz  (non  McCoy),  Carb.  und  Dyas  in  Nebraska,  1866,  p. 

45,  pL  3,  fig.  19. 
Spirifer  kentuckyeusis  var.  propatulus  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II, 

1866,  p.  489. 
f  Spiriferina  octoplicata  Tonla,  Sitzungsb.  der  kais.  Akad.  der  Wissensch.  zu 

Wien,  LIX,  1869,  p.  5. 
Spiriferina  kentuckyeusis  Meek,  Final  Rep,  U.  S.  Geol.  Survey  of  Nebraska, 

1872,  p.  185,  pi.  6,  fig.  3;  pi.  8,  fig.  11.— White,  Wheeler's  Expl.  and  Survey 

west  100th  Meridian,  IV,  1875,  p.  138,  pi.  10,  fig.  4 ; —Thirteenth  Rep.  Indiana 

State  Geol.,  1884,  p.  135,  pi.  35,  figs.  13,  14.— Keyes,  Proc.  Acad.  Nat.  ScL 

PhUadelphia,  1890,  p.  231.— Hall  and  Clarke,  Pal.  New  Yprk,  VIH,  Pt.  II, 

1893,  p.  52,  fig.  41,  pi.  29,  fig.  17.— Keyes,  Geol.  Survey  Missouri,  V,  1895, 

p.  86. 
Spiriferina  cristata f  Etheridge,  Quart.  Jour.  Geol.  Soo.  London,  XXXIV,  1878, 

p.  629. 
Spirifer  (Spiriferina)  kentuckyensis  Hall,  Second  Rep.  N.  Y.  State  Geol.,  1883, 

pi.  61,  figs,  li-16. 
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Spiriferina  oriftata  (Schlotheim) — Oontinued. 

Lac.  Europe;  Kentucky;  Indiana;  Illinois;  Missonri;  Iowa;  Kansas;  Arkansas; 

Nebraska;  Texas;  New  Mexico;  Utah;  Arizona;  Nevada;  Nova  Scotia;  Cape 

Joseph  Henry,  lat.  82^  43' ;  near  Coohabamba,  Bolivia. 
Ohs.  See  Spiriferina  octoplioata  and  S.  norwoodana. 

Spirifeiina  deprewa  Herrick.  Waverly  (L.  Garb.). 

Spiriferina  depressa  Herrick,  Bull.  Denison  Univ.,  Ill,  1888,  p.  47,  pi.  10,  iig.  3. 
Loc,  Near  Granville^  Ohio. 

Spiriferina  gonionotus  Meek.  Upper  Oarboniferous. 

Spiriferina  sp.  undet.  Meek,  King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  84, 

pi.  8,  fig.  5. 
Spiriferina  gonionota  Meek,  Ibidem,  1877,  at  end  of  description. 
Loc,  Diamond  Mountains,  Nevada. 
Obs.  Compare  with  Spiriferina  laminosa  (McCoy). 

Spiriferina  homfirayi  (Gabb).  Triassic. 

Spirifer  f  homfirayi  Gabb,  Geol.  Survey  California,  Pal.,  1, 1864,  p.  35,  pi.  6,  fig.  38. 
Spiriferina  homfrayi  Hall  and  Whitfield.  King's  U.  S.  Geol.  £xpL  40th  Pari.,  IV, 

1877,  p.  281,  pi.  6,  fig.  18. 
Loc.  Star  Canyon,  Humboldt  County,  Nevada;  Dun  Glen  Pass,  Pah-Ute  Range, 

Nevada. 

Spiriferina  kentnckyensis  Sbumard=Spiriferina  cristata. 
Spiriferina  kentnckyensis  propatnla  Swallow = Spiriferina  cristata. 

Spiriferina  ofir.  mnnsteri  Davidson.  Jurassic. 

Spiriferina  cf.  munsteri  (Dav.)  Murioke,  Nenes  Jahrbuch  f.  Mineral.,  Beilage- 

band,  IX,  1894,  p.  60. 
Loc.  Europe;  Cordillere  of  Copiapo,  Chile. 

Spiriferina  norwoodana  (Hall).  Warsaw  (L.  Oarb.). 

Spirifer  norwoodana  Hall,  Trans.  Albany  Inst.,  IV,  1858,  p.  7. 

Spiriferina  norwoodana  Whitfield,  American  Mus.  Nat.  Hist.,  1, 1882,  p.  48,  pi.  6, 

figs.  16, 17.— Hall,  Twelfth  Rep.  State  Geol.  Indiana,  1883,  p.  327,  pi.  29, 

figs.  16, 17. 
Loc.  Spergen  Hill,  Indiana;  Alton,  Illinois;  Princeton,  Kentucky. 
Ohs.  Ftobably  identical  with  Spiriferina  cristata. 

Spiriferina  obtnsa  (Gabb).  Triassic. 

Spirifer  obtnsns  Gabb,  American  Jour.  Conch.,  V,  1870,  p.  17,  pi.  7,  fig.  16. 
Ia>c.  ''Volcano,'' Nevada. 

Spiriferina  octoplioata  (Sowerby).  Upper  Garboniferons. 

Spirifer  octoplicata  Sowerby,  Mineral  Conch.,  1827,  p.  120,  pi.  562,  figs.  2-4. 
Spiriferina  cristata  var.  octoplicata  Davidson,  Mon.  British  Carb.  Brach.,  Pal. 

Soc,  1857,  p.  38,  pi.  7,  figs.  37-47. 
Spiriferina  spinosa  var.  campestris  White,  Wheeler's  Expl.  and  Survey  west 

lOOth  Merid.,  Prel.  Rep.,  1874,  p.  21. 
Spiriferina  octoplicata  White,  Ibidem,  Final  Rep.,  1875,  p.  139,  pi.  10,  fig.  8. 
Loc.  Europe;  Santa  Fe,  New   Mexico;  northern   Colorado;  Lincoln    Countyi 

Nevada. 
Obi.  Probably  identical  with  Spiriferina  cristata. 

Spiriferina  pnlchra  Meek.  Upper  Garboniferons. 

Spirifera  pulohra  Meek,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1860,  p.  310. 
Spiriferina  pulchra  Meek,  Pal.  Upper  Missouri,  Smithsonian  Cont.  to  Knowl., 

XIV,  1864,  172,  p.  19;— King's  U.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  85, 

pi.  8,  fig.  1 ;  pi.  12,  fig.  12. 
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Spiiiferina  pulehra  Meek — Contiiined. 

Spirifer  (Spiriferina)  palcher,  Meek.    Simpson's  Rep.    Ezpl.  Oreat  Basin  Torr. 

Utah,  1876,  p.  352,  pi.  2,  fig.  1. 
Loc,  White  Pine  district,  Nevada;  Long  and  Rnhy  yalleys,  Utah. 

Spiriferina  rostrata  Schlotheim.  Jurassic. 

Spirifer  chilensis  Forbes,  Darwin's  Geol.  Observations  S.  America,  1846,  p.  267, 

pi.  5,  figs.  15,  16. 
Spirifer  lingniferoides  Forbes,  Ibidem,  1846,  p.  267,  pi.  5,  figs.  17,  18. 
Spirifer  tnmidas  Bayle  and  Coqnand,  M^m.  G^l.  Soc.  France,  ser.  ii,  IV,  1851, 

p.  19,  pi.  7,  figs.  11,  12. 
Spirifer  chilensis  and  rostratns  Bnrmeister  and  Oeibel,  Abh.  Natnrf.  Qesell. 

Halle,  VI,  1862,  p.  125. 
Spiriferina  roetrata  (Schl.)  Moricke,  Nenes  Jahrb.  f.  Bfineral.,  Beilageband,  IX, 

1894,  p.  59. 
Loc,  Europe ;  Sierra  de  la  Ternera,  Las  Amolanes,  Rio  Claro,  Ties  Cmoes,  Manflas, 

Cordillera  de  Quasco,  and  Juntas,  Chile. 

Spiriferina  tolidiroetris  White.  Kinderbook  (L.  Oarb.). 

Spirifer  solidirostris  White,  Jour.  Boston  Soc.  Nat.  Hist.,  VII,  1860,  p.  232. 

Spiriferina  solidirostris  White,  Ibidem,  IX,  1862,  p.  24.— A.  Winchell,  Proc. 
Acad.  Nat.  Set.  Philadelphia,  1865,  p.  120.— Herrick,  Bull.  Denison  Univ., 
Ill,  1888,  p.  47,  pi.  2,  figs.  9-11;  pi.  5,  fig.  13;--Geol.  Ohio,  VII,  1895,  pi.  21, 
fig.  13. 

Loc,  Burlington,  Iowa;  Hamburg,  Illinois;  Newark  and  Sciotoville,  Ohio. 

Spiriferina  spinosa  (Norwood  and  Pratten).  Kaskaskia  (L.  Garb.). 

Spirifer  spinosa  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  2d 

ser..  Ill,  1856,  p.  71,  pi.  9,  fig.  1.— HaU,  Geol.  Survey  Iowa,  I,  Ft.  II,  1858, 

p.  706,  pi.  27,  fig.  5. 
Spiriferina  spinosaf  Derby,  Bull.  Cornell  Univ.,  1, 1874,  p.  23,  pi. 6,  figs.  8, 13, 14. 
Spiriferina  spinosa  Hall,  Second  Ann.  Rep.  N.  Y.  State  Gtool.,  1883,  pi.  60,  figs. 

26-29. 
Spiriferina  cristata  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  218,  pi.  18, 

figs.  12, 13.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893^  pp.  52-^,  pi. 

35,  figs.  26-29. 
?  Spiriferina  spinosa  Herrick,  Bull.  Geol.  Soc.  America,  II,  1891,  p.  46,  pi.  1, 

fig.  19. 
Loc,  Kaskaskia,  Alton,  and  Chester,  Illinois;  Bloomington,  Indiana;  Crittenden 

County,  Kentucky;  Itaituba,  Brazil. 

Spiriferina  spinosa  campestris  WhitesSpiriferina  octoplicata. 
Spiriferina  snbelliptica  (McGbesney).  Keokuk  (L.  Garb.). 

Spirifer  snbelliptica  MoChesney,  New  Pal.  Fossils,  1860,  p.  43. 

Spiriferina  snbelUptica  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

54,  pi.  35,  figs.  21,  22. 
Loc,  Buttonmould  Knob,  Kentucky ;  New  Providence,  Indiana. 

Spiriferina  snbtexta  Wbite.  Burlington  (L.  Garb.). 

Spiriferina  f  subtexta  White,  Proc.  Boston  Soc.  Nat.  Hist.,  IX,  1862,  p.  25. 
Loc,  Burlington,  Iowa. 

Spiriferina  transversa  (McGbesney).  Kaskaskia  (L.  Garb.)- 

Spirifer  transTersa  McChesney,  New  Pal.  Fossils,  1860,  p.  42; — ^Trans.  Chicago 
Acad.  Sci.,  I,  1868,  p.  34,  pi.  6,  fig.  3.— Hall,  Second  Rep.  N.  Y.  State  GeoU 
1883,  pi.  60,  figs.  19-22. 
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Spiiiferina  trantyena  (McOhesney) — Gontinaed. 

SpiriferiiiA  trAnsrersa  Derby,  Bull.  Cornell  UhIt.,  1, 1874,  p.  21,  pi.  2,  figs.  4,  5, 
6,  13;  pi.  13,  figs.  12-14, 17;  pi.  5,  fig.  4.— Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pi.  II,  1898,  pp.  46,  64,  pi.  35,  figs.  19,  20,  23-25. 

Loe,  Bazzarda  Boost,  Alabama;  Litchfield,  Kentucky ;  Bon^ardim  and  itaituba, 
Brazil. 

Spirigera  d'Orbigny= Athyris. 
Spirigera  eborea  A.  WincIiell=Athyris  faltonensis. 
Spirigera  planosulcata  White  (non  Phillips) =Cleiothyris  crassicardi- 
naiifl. 

8PIBI0EBELLA  Waagen.  Genotype  S.  derbyi  Waagen. 

Spirigerella  Waagen,  PalsBontologica  Indica,  Ser.  XIII,  1, 1883,  p.  450. — Hall  and 
Clarke,  Pal.  New  York,  YIII,  Pt.  II,  1893,  p.  98;— Thirteenth  Ann.  Bep.  N.  Y. 
State  Geologist,  1895,  p.  782. 

Spirigerella  derbyi  Waagen.  Upper  Garboniferous. 

Athyris  snbtilita  (partlm)  Derby,  Bull.  Cornell  Univ.,  1, 1874,  p.  7,  pi.  1,  fig.  7 

(not  the  other  figures). 
Spirigerella  derbyi  Waagen,  Palteontologica  Indica,  Ber.  XIII,  1, 1883,  p.  453,  pi. 

35,  figs.  4-7,  »-13;  pi.  37,  figs.  11-13.— Hall  and  Clarke,  Pal.  New  York, 

Vni,  Pt.  II,  1893,  p.  99,  fig.  73. 
Zoe.  Bomjardim  and  Itaituba,  Brazil. 

Stenochisma  (Ehlert  (non  Gonrad  or  Hall)=Gamarophoria« 

SIEVOCHISMA  Conrad.    Genotype  Terebratulites  schlotheimii  Gonrad 

(non  von  Bach)=Ehynchonella  formosa  Hall. 

Stenocisma  Conrad,  Second  Ann.  Rep.  N.  Y.  Geol.  Snrvey,  1839,  pp.  58,  59. — 
Meek  and  Hayden  (partim).  Pal.  Upper  Missouri,  Smithsonian  Cont.  to  Knowl., 
XIV,  172, 1864,  p.  16,  footnote.— HaU,  Pal.  New  York,  IV,  1867,  pp.  334, 335.— 
Waagen,  Palteontologica  Indica,  Ser.  XIII,  1, 1883,  pp.  411, 431,  436.— Miller, 
N.  American  Qeol,  and  Pal.,  1890,  p.  337.— Hall  and  Clarke,  Pal.  New  York, 
VIII,  Pt.  II,  1893,  p.  187 ;— Thirteenth  Ann.  Rep.  N.  Y.  State  Geol.,  1895,  p.  826. 

Ohs,  The  above  synonymy  is  retained  for  historical  purposes.  The  only  species 
left  in  the  genus  by  Hall  and  Clarke  is  the  type  species,  Rhynchonella  for- 
mosa, which  seems  to  be  nothing  more  than  a  Khynchotrema.  This  will 
leave  Stenochisma  without  a  species.  This  name,  however,  should  not  dis- 
place either  Bhynohotrema  or  Camarotoechia,  since  it  was  not  defined,  and  in 
addition  to  this  was  founded  by  Conrad  upon  an  erroneous  identification. 
Nor  can  the  view  of  (Ehlert  be  adopted,  i.  e.,  that  Stenochisma  should  dis- 
place Camarophoria  King,  because  Conrad  gave  as  the  type  C.  schlotheimii. 
This  name  did  not  apply  to  von  Buch's  species,  but  to  the  shell  now  known 
as  RhynchoneUa  formosa  Hall. 

AU  the  species  formerly  referred  to  Stenochisma  will  be  found  under  Camarotce- 
chia  except  B.  formosa,  which  is  referred  to  Khynchotrema. 

Stenocisma  Hall,  1857  (non  Conrad,  1839,  Hall,  1867)=Zygo8pira. 
8TBBPTI8  Davidson.  Oenotype  Terebratnla  grayi  Davidson. 

Streptis  Davidson,  Geol.  Kag.,  VIII,  1881,  p.  150,  pi.  v,  fig.  13.— HaU  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  274;— Eleventh  Ann.  Rep.  N.  Y.  State 
Geologist,  1894,  p.  389. 

StreptU  grayi  Davidson.  ^Niagara  (Sil.). 

Terebratnla  grayii  Davidson,  Ball.  Soo.  G^ol.  France,  2d  ser.,  V,  1848,  p.  331,  pi. 
iii,  &g.  33.  t 
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BtreptiB  grayi  Davidson — Continued. 

Atrypaf  grayi  DavidBon,  British  8il.  Braoh.,  Paleontographical  Si»o.  (1866),  1867, 

p.  141,  pi.  ziii,  figs.  14-22. 
Streptis  grayi  Williams,  American  Jour.  Sci.,  3d  ser.,  XL VIII,  1894,  p.  331. 
Loc.  England ;  Batesville,  Arkansas. 

Streptis  waldronensis  Beecher  and  Clarke =Mimaliis  waldronensis. 
8TBEPT0RHTNCHU8  King. 

Genotype  Terebratulites  pelargonatus  Schlotheim. 

Streptorhynchus  King,  Mon.  Permian  Fossils,  Pal.  Soc,  1850,  p.  107. — Derby 
(partim),  BoU.  OomeU  Univ.,  I,  1874,  pp.  32, 39.— Hall  and  Clarke,  Pal.  Now 
York,  VIII,  Pt.  I,  1892,  p.  267;— Eleventh  Ann.  Rep.  N.  Y.  State  Geologist, 
1894,  p.  288. 

Streptorhynchus  aeqnivalvis  Hall=Orthothete8  inaequalis. 
Streptorhjrnchus  agassizi  Eathbun=Orthothetes  agassizi. 
Streptorhynchus  approximata  James =Strophomena  approximata^ 
Streptorhynchus  arctostriata  Walcott=Orthothetes  chemougensis  arc- 

tistriatus. 
Streptorhynchus  biloba  Hall = Derby  a  biloba. 
Streptorhynchus  cardiuale  Whitfield  =:Strophomena  cardinalis. 
Streptorhynchus  chemungensis  Hall=Orthothetes  chemungensis. 
Streptorhynchus  coreanus  Derby=Derbya  correaua. 
Streptorhynchus  crenistria  Keyes  (non  Phillips) =Derbya  crassa. 
Streptorhynchus  crenistrius  American  authors = Or thothetes  crenistria. 
Streptorhynchus  elongatus  James =Strophomena  rugosa. 
Streptorhynchus  filitextus  Hall=Strophomena  incurvata. 
Streptorhynchus  flabellum  Whitfield=Orthothetes  flabellum. 

StreptorhynchuB  hallianuB  Derby.  Upper  Carboniferous. 

Streptorhynchos  haUiauas  Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  35,  pi.  5,  figs. 

1, 2, 5, 8, 12, 14, 16, 18 ;  pi.  8,  fig.  3.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I, 

1892,  p.  268,  pi.  11,  figs.  6-17. 
Loc.  Bon^ardim  and  Itaitaba,  Brazil. 

Streptorhynchus  hallanum  Miller =Strophomena  halli. 
Streptorhynchus  hemiaster  Winchell  and  Marcy=Orthothetes  sub- 

planus. 
Streptorhynchus  hydraulicum  Whitfield =Ortho the tes  hydraulicus. 
Streptorhynchus  iniequalis  Winchell=Orthothetes  insBqualis. 
Streptorhynchus  inflatus  White  and  Whitfield=:Orthothetes  inflatus. 
Streptorhynchus  lens  White =Orthothete8  lens. 
Streptorhynchus  minor  Walcott=Strophomena  minor. 

Streptorhynchus  (1)  multistriata  (Meek  and  Hayden). 

Upper  Carboniferous. 

OrthLsina  nmbracnlnm  ?  Meek  and  Hayden,  Proc.  Aoad.  Nat.  Sci.  Philadelphia, 

1859,  p.  26. 
OrthUina  moltistriata  Meek  and  Hayden,  Ibidem,  1859,  at  end  of  description. 
Loc.  Fort  Riley,  Kansas. 

Streptorhynchus  neglectus  James=Strophomena  neglecta. 
Streptorhynchus  occidentalis  Newberry=:Meekella  occideutalis. 
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Streptorhynchus  pandora  BilliDg8=Orthothete8  pandora. 
Bto^ptorhynchas  perver8ns=Orthothete8  chenmngensis  x>6rversn8. 
Streptorhynchus  planoconvexns  Hall=Strophomena  planiconvexa. 
Streptorhynchus  planumbonus  HaIl=Strophomena  rugosa. 
Streptorhynchus  primordiale  Whitfield  =rBillingsella  primordialis. 
Streptorhynchus  P3rramidalis  Newberry =Meekella  i)yraniida1is. 
Streptorhynchus  robusta  Hall=Derbya  robusta. 
Streptorhynchus  subplanus  Hall=Orthothete8  subplanus. 
Streptorhynchus  subsulcatum  Sardeson=:Strophomena  scofleldi. 
Streptorhynchus  subtenta  Hall,  1883=Strophoniena  trentonensis. 
Streptorhynchus  tapajotensis  Derby =Orthothete8  tapajotensis. 
Streptorhynchus  tennis  Ha]l=Ortbothetes  tenuis. 

Btreptorhynehns  uMchi  Hall  and  Clarke.  Kaskaskia  (L.  Garb.). 

Streptorbynchus  nlrichi  UaU  and  Clarke,  Pal.  New  York,  YIII,  Ft.  I,  18d2,  pp. 

268,  351,  pi.  IIB,  fig.  15. 
Loc.  Crittenden  County,  Kentucky. 

Streptorhynchus  umbraculum  WinchelI=Orthothetes  umbraculum. 
Streptorhynchus  vetusta  James =Strophomena  vetusta. 
Streptorhynchus  woolworthianus  Hall^Orthothetes  woolworthianus. 
StricklandlaBillings=Stricklandinia. 
Stricklandia  arachne  Billings=Syntrophia  arachne. 
Stricklandia  arethusa  Billings =Syntrophia  arethusa. 

BTEICKLAHDIHIA  Billings.        Genotype  Stricklandia  gaspensis  Bill. 

Stricklandia  Billings,  Canadian  Nat.  and  Geol.,  IV,  1859,  p.  132; — Canadian 
Jonmal,  VI,  1861,  p.  265;— Pal.  Fossils,  I,  1862,  p.  84;— Proc.  Portland  Soc. 
Nat.  Hist.,  1863,  p.  114.— Waagen,  Palieontologioa  Indica,  Ser.  XIII,  I,  1883, 
p.  412. 

Stricklandinia  Billings,  Canadian  Nat.  and  Gool.,  YIII,  1863,  p.  370.— Hall,  Twen- 
tieth Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867,  p.  160;— Pal.  New  York,  IV, 
1867,  p.  369.— Billings,  Pal.  Fossils,  II,  1874,  p.  78.— Nettelroth,  Kentucky 
Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  64. — Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  249;— Thirteenth  Ann.  Rep.  N.  Y.  State 
Geologist,  1895,  p.  847. 

Stricklandinia  antioottienfis  Billings.  Anticosti  (Sil.). 

Stricklandinia  anticosti ensis  Billings,  Canadian  Nat.  and  Geol.,  VIII,  1863,  p. 

370.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  251,  pi.  73, 

figs.  12-14. 
Loc,  Anticosti.  » 

Stricklandinia  billingsaiia  Dawson.  Arisaig  (Sil.). 

Stricklandinia  billingsiana  Dawson,  Canadian  Nat.  and  Geol.,  2d  ser.,  IX,  1880, 

p.  341. 
Loc.  Nova  Scotia. 

Stricklandinia  brevis  Billings.  Anticosti  (Sil.). 

f  Spirifer  species  f  Hall,  Pal.  New  York,  II,  1852,  p.  66,  pi.  22,  fig.  3. 
Stricklandia  brevis  Billings,  Canadian  Nat.  and  Geol.,  IV,  1859,  p.  135. 
Stricklandinia  brevis  Billings,  Pal.  Fossils,  II,  1874,  p.  84,  pi.  6,  fig.  2.— Hall 

and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  251. 
Loc.  Anticosti ;  f  Sodus,  Wayne  County,  New  York. 
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Stricklandinia  canadaenri*  Billings.  Clinton  (Sil.)« 

Stricklandift  canadensis  Billings,  Canadian  Nat.  and  G^l.,  IV,  1869,  p.  135. 
Stricklandinia  canadensis  Billings,  Pal.  Fossils,  II,  1874,  p.  81. — ^Hall  and  Clarke, 

Pal.  New  York,  VIII,  Pt.  n,  1893,  p.  251. 
Loc.  Near  Thorold,  Ontario. 

Stricklandinia  oastellana  White.  Niagara  (Sil.). 

Stricklandinia  castellana  White,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1876,  p.  30. — 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  251,  pi.  73,  figs.  3-7. 
Loc.  Castle  Grove,  Jooes  Connty,  Iowa. 

Stricklandinia  chapmani  Hall  and  Clarke.  Niagara  (Sil.)* 

stricklandinia  chapmani  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pL 

83,  ^g.  40. 
Loc.  HaniiltoD,  Ontario. 

Stricklandinia  dayidsoni  Billings.  Anticosti  (Sil.)* 

Stricklandinia  davidsoni  Billings,  Geol.  Mag.,  V,  1868,  p.  59,  pi.  4,  figs,  l-ltf; — 
Pal.  Fossils,  11,  1874,  p.  86,  pi.  6,  fig.  1.— White,  Proc.  U.  S.  Nat.  Mus.,  ill,. 
1880,  p.  48.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  251,  pi.  73, 
fig.  15. 

Loc,  Anticosti ;  eastern  Canada ;  Ringgold,  Catoosa  County,  Oeorgia. 

Stricklandinia  deformiB  Meek  and  Worthen.  Niagara  (Sil.). 

Stricklandinia  deformis  Meek  and  Worthen,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 
1870,  p.  37 ;— Geol.  Sa^^'ey  Illinois,  VI,  1875,  p.  502,  pi.  24,  fig.  5.— Hail  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  251,  pi.  73,  figs.  8-10. 

Loc,  Carrol]  County,  Illinois. 

Ohs.  Probably  the  same  as  S.  melissa. 

Stricklandinia  elongata  Billings=:  Amphigenia  elongata. 
Stricklandinia  elongata  cnrta  Meek  and  Wortlien=Ampbigen*a  cnrta. 

Stricklandinia  gaspienrifl  Billings.  Gasp^  (Sil.). 

Stricklandia  gaspiensis  Billings,  Canadian  Nat.  and  Geol.,  IV,  1859,  p.  134. 
Stricklandinia  gaspiensis  Billings,  Pal.  Fossils,  II,  1874,  p.  83,  fig.  49;— Hall  and 

Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  251,  pi.  73,  fig.  11. 
Loc.  Bay  of  Chaleurs,  Canada. 

Stricklandinia  lens  (Sowerby).  Silurian. 

Atrypa  lens  Sowerby,  Mnrchison's  Silurian  System,  1839,  pi.  21,  fig.  3. 
Stricklandinia  lens  Billings,  Catalogue  Sil.  Foss.  Anticosti,  1866,  p.  45. — Foerste, 

Proc.  Boston  Soc.  Nat.  Hist.,  XXIV,  1890,  p.  321,  pi.  5,  figs.  1-4. 
Loc,  England;  Anticosti;  CoUinsville,  Alabama. 

Stricklandinia  lirata  (Sowerby).  Anticosti  (Sil.). 

Spirifer  liratus  Sowerby,  Mnrchison's  Silurian  System,  1839,  pi.  22.  fig.  6. 
*      Stricklandinia  lirata  Davidson,  Mon.  British  Sil.  Brach.,  Pal.  Soc.,  1867,  p.  159, 
pi.  20,  figs.  1-13.— Billiugs,  Cat.  Sil.  Foss.  Anticosti,  1866,  p.  45. 
Loc.  Europe;  Anticosti. 

Stricklandinia  (1)  looiBvillensis  Nettelrotb.  Niagara  (Sil.). 

Stricklandinia  lotiisvillensis  Nettelrotb,  Kentucky  Fossil  Shells,  Mem.  Kentucky 

Qeol.  Survey,  1889,  p.  65,  pi.  34,  figs.  31-34. 
Loc»  East  of  Louisville,  Kentucky. 

Stricklandinia  melissa  Billings.  Anticosti  (Sil.). 

Stricklandinia  melissa  Billings,  Pal.  Fossils,  II,  1874,  p.  89,  pi.  7,  fig.  4.^Ha]l 

and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  251. 
Loc,  Anticosti. 
Ob9,  Probably  the  same  as  S.  deformis. 
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Stricklandinia  mnltilirata  Whitfield.  Guelpli  (Sil.). 

Stricklandinia  multilirata  Whitfield,  Ann.  Rep.  GeoL  Survey  Wisconsin,  1877, 
p.  81 ;— Geol.  Wisconsin,  IV,  1882,  p.  315,  pi.  23,  figs.  3-6.— Hall  and  Clajrke, 
Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  251,  pi.  73,  figs.  1,  2. 

Loc,  Sheboygan,  Wisconsin. 

Stricklandinia  salteri  Billings.  Anticosti  (Sil.). 

Stricklandinia  salteri  BilliDgs,  Geol.  Mag.,  V,  1868,  p.  61,  pi.  4,  figs.  2-2a;— Pal. 
Fossils,  II,  1874,  p.  87,  pi.  7,  fig.  1.— White,  Proc.  U.  S.  Nat.  Mns.,  Ill,  1880, 
p.  48.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  251. 

Loc,  Anticosti ;  Ringgold,  Catoosa  County,  Georgia. 

Stricklandinia  (?)  subqnadrata  Herrick.  Upper  Carboniferoas. 

Stricklandinia  ?  subqnadrata  Hei:rick,  Bull.  Denison  Univ.,  II,  1887,  p.  49,  pi.  1, 

fig.  14. 
Loc.  Flint  ridge,  near  Newark,  Ohio. 
Ohs,  Probably  a  terebratuloid. 

Stricklandinia  tripledana  Foerste.  Clinton  (Sil.). 

Stricklandinia  triplesiaua  Foerste,  Bull.  Denison  Univ.,  I,  1885,  p.  89,  pi.  14, 
figs.  13,  14.— Proc.  Boston  Soc.  Nat.  Hist.,  XXIV,  1890,  p.  323;— <5eol.  Ohio, 
VII,  1895,  p.  594,  pi.  26,  figs.  13, 14. 

Loc.  Dayton,  Ohio. 

STEIHOOCEPHALUS  Defrance.  Genotype  S.  burtini  Defrance. 

Strygocephalus  Defrance,  Diet.  Soi,  Nat.,  LI,  1827,  p.  102,  pi.  75,  fig.  1. 
Stringocephalus  Sandberger,  Leonhard  nnd  Bronn's  Jahrb.  ftir  Miu.,  1842,  p. 

386.— Dall,  American  Jour.  Conch.,  VI,  1870,  p.  112.— Hall  and  Clarke,  Pal. 

New  York,  VIII,  Pt.  II,  1893,  p.  282,  figs.  203-207. 

Stringocephalus  bnrtoni  Defrance.  Middle  Devonian. 

Strygocephalus  burtoni  Defrance,  Diet.  Sci.  Nat.,  LI,  1827,  p.  102,  pi.  75,  fig.  1. 

Stringocephalus  burtoni  Whiteaves,  Trans.  Royal  Soc.  Canada,  VIII,  1891,  p.  93; — 
Cont.  to  Canadian  Pal.,  I,  1891,  p.  235,  pi.  29,  figs.  10-11;  p.  290.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  283,  fig.  203. 

Loc.  Europe;  Lakes  Manitoba  and  Winnipegosis  and  the  ''  Ramparts,"  Macken- 
zie River,  British  America.  Two  loose  specimens  have  been  found  near 
Devonian  rocks  in  southern  Minnesota. 

STBOPHALOSIA  King.  Genot3rpe  Orthis  excavata  Geinitz. 

Strophalosia  King,  Ann.  and  Mag.  Nat.  Hist.,  XIV,  1844,  p.  313; — Ibidem,  XVII, 
1846,  p.  92;— Mon.  Permian  Fossils,  Pal.  Soc,  ia50,  p.  93.— Hall,  Twentieth 
Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867,  p.  245;— Pal.  New  York,  IV,  1867,  p. 
146. — Beecher,  American  Jour.  Sci.,  3dser.,  XL,  1890,  p.  240. — Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  314 ;— Eleventh  Ann.  Rep.  N.  Y.  State 
Geologist,  1894,  p.  295. 

StrophaloBia  beecheri  Bowley.  Kinderhook  (L.  Garb.). 

Strophalosia  beecheri    Rowley,  American  Geologist,  XII,  1893,  p.  308,  pi.  14, 

figs.  18, 19. 
Loc,  Louisiana,  Missouri. 

Btrophaloda  oomelliana  Derby.  Upper  Garboniferous. 

Strophalosia  cornelliana  Derby,  Bull.  Cornell  Univ.,  I,  1874,  p.  45,  pi.  3,  figs. 
28,30,32,33,35-38;  pi.  4,  fig.  5;  pi.  8,  fig.  17;  pi.  9,  figs.  10,  11.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  15B,  figs.  36, 37. 

Loc.  Bon^ardim,  Brazil. 

Strophalosia  cymbnla  Hall  and  Clarke.  Keokuk  (L.  Garb.). 

Strophalosia  cymbnla  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pi.  17 A, 

figs.  3, 4, 8, 9. 
Loc,  Near  Louisville  and  Lebanon,  Kentucky. 

BulL  87 21 
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Strophaloiia  (1)  g^oadalupensis  (Shumard).  Upper  OarboniferonA. 

Aalostef^es  guadalnpensis  Sbnmard,  Trans.  St.  Louis  Acad.  Soi.,  I,  1858,  p.  292, 

pi.  11,  fig.  5;  p.  390. 
Strophalosia  f  gaadalapensis  Beecher,  Amerioan  Jour.  Sci.,  3d  ser.,  XL,  1890, 

p.  241. 
Loc.  Gnadalape  Moautains,  New  Mexico  and  Texas. 

Strophalosia  horrescens  Oeinitz  (non  Mnrchison,  de  Yerneail,  and 
Keyserling)=ProductuB  nebraskaensis. 

Strophalosia  hystrioula  Hall.  Oliemang  (Dev.). 

Productella  hystricula  Hall,  Pal.  New  York,  IV,  1867,  p.  178,  pi.  26,  figs.  1-8;- 
Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  48,  figs.  29,  30. 

Strophalosia  hystricnla  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  316, 
pi.  15B,  fig.  31;  pi.  17,  figs.  29,  30. 

Loc,  Forestville,  Conewango,  and  East  Randolph,  New  York. 

Strophalosia  keoknk  Beecher.  Keokuk  (L.  Garb.)- 

Strophalosia  keokuk  Beecher,  American  Jour.  Sci.,  3d  ser.,  XL,  1890,  p.  244,  pi.  09 
figs.  18-24.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  316,  pi.  17A-i 
figs.  5-7. 

Loc,  Keokuk,  Iowa. 

Strophalosia  mnrioata  (Hall).  Ohemung  (Dev. 

Chonetes  murioata  Hall,  Pal.  New  York,  IV,  1867,  p.  143,  pi.  22,  figs.  29-43. 
Chonetes  (Productella f)  muricata  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol 

1883,  pi.  47,  figs.  12,  16,  30,  38,  42. 
Strophalosia f  muricata  Beecher,  American  Jour.  Sci.,  3d  ser.,  XL,  1890,  p.  241 
Strophalosia  muricata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  31< 

pi.  16,  figs.  12,  16,  30,  38,  42. 
Loc,  Ellington,  New  York,  and  Meadville,  Pennsylvania. 

Strophalosia  nammnlina  A.  Winchell.  Kinderhook  (L.  Garb.) 

Strophalosia f  nummularis  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia  .^^ 

1863,  p.  4. 
Strophalosia f  nunmiulina  Beecher,  American  Jour.  Sci.,  8d  ser.,  XL,  1890,  p.  242    - 
Strophalosia  nummularis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  316--^ 
Loc,  Burlington,  Iowa. 

Strophalosia  radioans  (A.  Winchell).  Hamilton  {Dev.)..^ 

Crania  radicans  A.  Winchell,  Rep.  Lower  Peninsula  Michigan,  1866,  p.  92. 
Strophalosia  radicans  Beecher,  American  Jour.  Sci.,  3d  ser.,  XL,  1890,  pp.  340,. 

243,  pi.  9,  figs.  14-17.— Hall  and  Clarke,  Pal.  New  York,  VIU,  Pt.  I,  1892, 

p.  316,  pi.  15B,  figs.  27-30. 
Loc,  Grand  Traverse  region,  Michigan. 

Strophalosia  roekfordensis  Hall  and  Glarke.  Upper  Devonian. 

Strophalosia  roekfordensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892, 

pp.  316,  353,  pi.  17A,  figs.  1-3;  Pt.  II,  1895,  pi.  84,  figs.  20-22 
Loc.  Rockford,  Iowa. 

Strophalosia  scintilla  Beecher.  Gbonteau  (L.  Garb.). 

strophalosia  scintilla  Beecher,  Amerioan  Jour.  Sci.,  3d  ser.,  XL,  1890,  p.  243, 
pi.  9,  figs.  10-13.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  316, 
pi.  15B,  figs.  32-34. 

Loc,  Pike  County,  Missouri. 

Strophalosia  spondyliformis  ( W  bite  and  St.  John ).    V pper  Garboniferons. 

Aulosteges  spondyliformis  White  and  St.  John,  Trans.  Chicago  Acad.  Sci.,  I, 
1868,  p.  118,  fig.  2. 
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Stroplialoiia  ipondylifomuui  (White  and  St.  John)— Continued. 

Stroplialofiia  spondyliformis  Beeoher,  American  Jonr.  Sci.,  3d  Mr.,  XL,  1890, 
p.  242.— Hall  and  Clarke,  Pal.  Now  York,  VIH,  Pt.  I,  1892,  pi.  17A,  figs. 
25,26. 

Loc,  Appanoose  and  Pottawattamie  counties,  Iowa. 

}trophaloua  tnmoata  (Hall).         Hamilton,  Portage,  and  Ithaca  (Dev.). 

Stropbomena  pnstnlosa  Hall  (non  ProdactuH  pastalosus  Phillips),  Geol.  N.  Y. ; 

Bep.  Foorth  Dist.,  1843,  p.  188,  fig.  4. 
Prodnctus  truncatus  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  171. 
Prodnctella  tranoata  HaU,  Pal.  New  York,  IV,  1867,  p.  160,  pi.  23,  figs.  12-24  ;-- 

Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  48,  figs.  10-15.— Kindle,  Bull. 

American  Pal.,  6,  1896,  p.  35. 
Prodnctus  (P.)  truncatus  Walcott,  Mon.  U.  S.  Geol.  Survey,  YIII,  1884,  p.  131, 

pi.  14,  fig.  2. 
Productella  (Strophalosiaf )  truncata  Whiteaves,  Cent.  Canadian  Pal.,  I,  1889, 

p.  112,  pi.  16,  figs.  1,2. 
Strophalosia  truncata  Beecher,  American  Jour.  Soi.,  3d  ser.,  XL,  1890,  p.  247*  — 

Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  I,  1892,  p.  316,  pi.  153,  figs.  24-26; 

pi.  17,  figs.  10-15. 
Loo.  New  York;  Thedford,  Ontario;  Eureka  district,  Nevada. 

3TB0PHE0D0HTA  Hall.  Genotype  Strophomena  demiasa  Oonrad. 

Stropheodonta  Hall,  Pal.  New  York,  II,  1852,  p.  63.— HaU  and  Clarke,  Pal.  New 

York,  VIII,  Pt.  I,  1892,  p.  284. 
Strophodonta  Hall,  Geol.  Survey  Iowa,  1, 1858,  p.  491. — Billings,  Canadian  Jour. 

Sci.  Arts,  n.  ser.,  VI,  1861,  p.  332;— Proc.  Portland  Soc.  Nat.  Hist.,  1863,  p. 

108.— Han,  Pal.  New  York,  IV,  1867,  p.  78.— Nettelroth,  Kentucky  Fossil 

Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  142. 
Brachy prion  Shaler,  Bull.  Mus.  Comp.  Zool.,  4,  1865,  p.  63. 
Brachyprion  and  Douvilina  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 

pp.  220,  286,  288,  289,  292;  Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1894, 

pp.  280,  281. 

Stropheodonta  aoanthoptera  (Whiteaves).  Upper  Silurian. 

Strophomena  acanthoptera  Whiteaves,  Canadian  Rec.  Sci.,  1891,  p.  294,  pi.  3, 

figs.  1,  2. 
Loc.  District  of  Saskatchewan  and  Lake  Winnipegosis,  Canada. 

itropheodonta  alveata  Hall.  Upper  Helderberg  (Dev.). 

Strophodonta  alveata  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p. 

36;— Pal.  New  York,  IV,  1867,  p.  81,  pi.  11,  figs.  1-5. 
Loc,  Albany  County,  New  York. 

itropheodonta  arenata  HaU.  Chemung  (Dev.). 

Strophodonta  arcuata  HaU,  Geol.  Survey  Iowa,  I,  1858,  p.  492,  pi.  3,  figs,  la-lc, 

2a-2f.— Calvin,  Bull.  U.  S.  Geol.  Survey,  IV,  1878,  p.  728.— Whiteaves,  Cent. 

Canadian  Pal.,  I,  1892,  p.  285. 
Strophodonta  arcuata f  Walcott,  Mon.  U.  S.  (tcoI.  Survey,  VIII,  1884,  p.  121. 
Stropheodonta  arcuata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  289, 

pi.  15B,  figs.  1-3. 
Loc.  Rockford,  Iowa;  Naples,  New  York;  Eureka  district,  Nevada;  Lake  Win- 

nipegosis,  Canada. 

Stropheodonta  beckei  Hall.  Lower  Helderberg  (Dev.). 

Strophodonta  beckii  Hall,  Pal.  New  York,  III,  1859,  p.  191,  pi.  22,  figs.  la-It.— 
Meek,  American  Jour.  Sci.,  2d  ser.,  XL,  1865,  p.  33.— Hall,  Second  Ann.  Rep. 
N.  Y.  State  Geol.,  1883,  pi.  44,  figs.  23,  24. 

Strophomena  (Strophodonta)  beckii  Hall,  Tenth  Rep.  N.  Y.  State  Cab,  Nat. 
Hist.,  1857,  p.  52,  figs.  1-4. 
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Stropheodonta  beckei  Hall — Continued. 

Stropbeodonta(LeptoBtrophia)  beoki  HaU  and  Clarke,  Pal.  New  York,  VIII,  Ft.  I, 

1892,  p.  288,  pi.  13,  figs.  23,  24. 
Loc.  Albany  and  Schobarie  counties,  New  York;  Kennedy  Cbannel,  Arctic  region. 

Stropheodonta  blainvillei  (Billings).  Lower  Devonian. 

Stropbomena  blainyiUei  Billings,  Pal.  Fossils,  II,  1874,  p.  28,  pi.  2,  fig.  1;  pi.  3, 

fig.  1. 
Stropheodonta  (Leptostropbia)  blainvillii  Hall  and  Clarke,  Pal.  New  York,  Vlil, 

Pt.  I,  1892,  p.  288. 
Loo,  Gasp^^,  Canada. 
Ohs,  Compare  witb  S.  perplana. 

Stropheodonta  callawayenBis  Swallow.  Hamilton  (Dev.). 

Stropbodonta  callawayensis,  qnadrata,  and   seqnicostata  Swallow,  Trans.  St. 

Louis  Acad.  Sci.,  I,  1860,  p.  638. 
Loc»  Callaway  County,  Missouri. 
Ohs,  See  S.  navalis. 

Stropheodonta  oallosa  Hall.  Upper  Helderberg  (Dev.). 

Stropbodonta  callosa  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863, 
p.  36;— Pal.  New  York,  IV,  1867,  p.  82,  pi.  11,  figs.  4-10;  pi.  12,  figs.  8,  9. 

Cbonetes  (Stropbodonta?)  callosa  Hall,  Second  Ann.  Eep.  N.  Y.  State  Geol., 
1883,  pi.  47,  fig.  37. 

Stropheodonta  callosa  Hall  and  Clarke,  VIII,  Pt.  1, 1892,  pi.  16,  fig.  37. 

Loc,  Albany  County,  New  York. 

Stropheodonta  calvini  Miller.  Chemang  (Dev.). 

Stropbodonta  quadrata  Calvin  (non  Swallow,  1860),  Bull.  U.  S.  Geol.  Geogr* 

Survey  Terr.,  IV,  1878,  p.  728. 
Stropbodonta  calvini  Miller,  Cat.  American  Pal.  Foss.,  2d  ed.,  January,  1883^ 

p.  298.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  122,  pi.  13,  fig.  6- 
Stropbodonta  exilis  Calvin,  American  Jour.  Sc-i.,  3d  ser.,  XXV,  June,  1883,  p.  443. 
Loc,  Rockford  and  Independence,  Iowa;  Eureka  district,  Nevada. 

Stropheodonta  canace  Hall  and  Whitfield.  Chemung  (Dev.)* 

Stropbodonta  canace  Hall  and  Whitfield,  Twenty-third  Rep.  N.  Y.  State  Cab. 
Nat.  Hist.,  1873,  p.  236,  pi.  11,  figs.  8-11;  abstract  of  same  in  1872;— King's 
U.  S.  Geol.  Expl.  40th  Pari.,  IV,  1877,  p.  246,  pi.  3,  figs.  1-3. 

Loc.  Rockford,  Iowa;  White  Pine  district,  Nevada;  Naples,  New  York. 

Stropheodonta  cineta  A.  Winchell.  Hamilton  (Dev.). 

Stropbodonta  oincta  A.  Winchell,  Rep.  Lower  Peninsula  Michigan,  1866,  p.  93. 
Loc,  Grand  Traverse  region,  Michigan. 
Oh8.  Insufficiently  defined  to  be  recognized. 

Stropheodonta  conoava  HaU.  Oorniferons  and  Hamilton  (Dev.). 

Strophomona  (Stropbodonta)  concava  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat. 

Hist.,  1857,  pp.  115, 140,  fig.  1. 
Stropbodonta  concava  Hall,  Pal.  New  York,  IV,  1867,  p.  96,  pi.  16,  figs,  la-lb;— 

Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  45,  figs.  16-22. 
Stropheodonta  concava  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  14, 

figs.  16-23. 
Loc,  New  York,  from  Cayuga  Lake  westward  to  Lake  Erie. 

Stropheodonta  cormgata  (Oonrad).  Clinton  (Sil.). 

Stropbomena  corrugata  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842,  p. 
256,  pi.  14,  fig.  8.— HaJl,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  73,  fig.  2  on  p. 
72;— Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  82.— Foerst^,  Proc.  Bos- 
ton Soc.  Nat.  Hist.,  XXIV,  1890,  p.  303,  pi.  6,  fig.  25. 


8CHUCHEBT.]  INDEX   AND   BIBLIOGBAPHT.  421 

Stropheodonta  oorragata  (Oonrad) — Continued. 

LeptsBna  corrngata  Hall,  Pal.  New  York,  II,  1852,  p.  59,  pi.  21,  figs.  2a-2o. 
Strophodonta  corrugata  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  46, 

fig.l. 
Stropheodonta  corrugata  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi. 

15,  fig.  1;  Pt.  II,  1895,  pi.  84,  fig.  14. 
Loc.  Rochester,  Wolcott,  etc..  New  York ;  Cumberland  Gap,  Tennessee. 

Sltropheodonta  (?)  oomigata  plenristriata  (Foerste.)  Clinton  (Sil.). 

Leptffina  corrugata  (partim)  HaU,  Pal,  New  York,  II,  1852,  p.  59,  pi.  21,  figs.  2d,  2e. 
Strophomena  corrugata  var.  plenristriata  Foerste,  Proc.  Boston  Soc.  Nat.  Hist., 

XXIV,  1890,  p.  303,  pi.  6,  figs.  26, 27. 
Loc.  Cumberland  Gap,  Tennessee. 

Stropheodonta  (1)  cortata  Owen.  Hamilton  (Dev.). 

Strophodonta  (f)  costata  Owen,  Geol.  Survey  Wisconsin,  Iowa,  and  Minnesota, 

1852,  p.  585,  pi.  3A,  fig.  5 ;  pi.  3,  tigs.  11, 11a. 
Loc.  Davenport,  Iowa. 

Stropheodonta  erebristriata  Hall.  Upper  Helderberg  (Dev.). 

Strophomena  crebristriata  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII, 

1842,  p.  254,  pi.  14,  fig.  3. 
Strophodonta  crebristriata  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 

1863,  p.  37;— Pal.  New  York,  IV,  1867,  p.  86,  pi.  11,  figs.  12, 13, 18-21. 
Loc,  Albany  and  Schoharie  counties.  New  York. 

Stropheodonta  demissa  (Conrad).  Middle  and  Upper  Devonian. 

Strophomena  demissa  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,-  VIII,  1842,  p. 
258,  pi.  14,  fig.  14.— Rogers,  Geol.  Pennsylvania,  II,  1858,  p.  827,  fig.  666.— 
Billings,  Canadian  Jour.  Sci.  Arts,  2d  ser.,  VI,  1861,  p.  341,  figs.  116-118;— 
Geol.  Canada,  1863,  p.  367,  figs.  377a-d. 

Strophodonta  dimosa(?)  Owen,  Geol.  Survey  Wisconsin,  Iowa,  and  •Minnesota, 
1852,  tab.  3A,  Gg,  14.  [See  specimens  in  U.  S.  Nat.  Mns.,  Cat.  Invert.  Foss., 
17917.] 

Strophomena  (Strophodonta)  demissa  Hall,  Tenth  Rep  N.  Y.  State  Cab.  Nat. 
Hist.,  1857,  p.  137,  fig.  1.— Meek,  Trans.  Chicago  Acad.  Sci.,  I,  1868,  p.  87, 
figs.  6a-c. 

Strophomena  (Strophodonta)  subdemissa  HaH,  Tenth  Rep.  N.  Y.  State  Cab.  Nat. 
Hist..  1857, p.  145.— Meek  (non  Hall), Trans.  Chicago  Acad.  Sci.,  1, 1868, p.  88, 
pi.  13,  ng.  7. 

Strophodonta  demissa  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  495,  pi.  3,  fig.  5 ; — 
Pal.  New  York,  IV,  1867,  p.  81,  pi.  11,  figs.  14-17;  pi.  12,  figs.  1-5.— Nicholson, 
Pal.  Prov.  Ontario,  1873,  p.  65. — White,  Second  Ann.  Rep.  Indiana  Bureau  of 
Statistics  and  Geol.,  1880,  p.  500,  pi.  4,  figs.  6,  7;— Tenth  Rep.  Indiana  State 
Geol.,  1881,  p.  132,  pi.  4,  figs.  6,  7.— Whitfield,  Geol.  Wisconsin,  IV,  1882,  p. 
327,  pi.  25,  fig.  18.— Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  45, 
figs.  7-12.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  118,  pi.  2,  fig.  9.— 
Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p. 
143,  pi.  18,  figs.  10-16;  pi.  33,  fig.  22.— Whiteaves,  Cont.  Canadian  Pal.,  I, 
1891,  p.  219.— Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  70,  pi.  39,  fig.  7. 

Stropheodonta  demissa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  14, 
figs.  7-12. 

Loc,  New  York;  Pennsylvania;  Ohio;  Indiana;  Kentucky;  Illinois;  Iowa;  Wis- 
consin; Ontario;  Mackenzie  and  Athabasca  rivers,  Canada;  Eureka  district, 
Nevada. 

Stropheodonta  demissa  imitata  Winchell.  Hamilton  (Dev.). 

Strophodonta  imitata  A.  Winchell,  Rep.  Lower  Peninsula  Michigan,  1866,  p.  93. 
Loo,  Grand  Traverse  region,  Michigan. 
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Stropheodonta  erratioa  A.  Wincbell.  flamilton  (Dev.). 

Strophodonta  erraticft  and  varieties  solidicosta  and  fisaicosta  A.  Winchell,  Sep. 

Lower  Peninsula  Michigan,  1866,  p.  93. 
Loe,  Orand  TraverBe  region,  Michigan. 
Oh9.  Thifl  speciea  may  prove  to  be  only  a  local  variation  of  S.  coatata  Owen. 

Stropheodonta  feildeni  Etheridge.  f  Lower  Devonian. 

Strophodonta  feildeni  Etheridge,  Quart.  Jonr.  Geol.  Soo.  London,  XXXIV,  1878, 

p.  598,  pi.  25,  fig.  4. 
Loo,  Cape  Hilgard,  lat.  19^  41'. 
Oh9,  Since  this  species  is  very  closely  related  to  S.  magnifica  of  the  Oriskanj 

sandstone  the  horizon  is  probably  Lower  Devonian. 

Stropheodonta  galatea  (Billings).  Lower  Devonian. 

Strophomena  gfalatea  Billings,  Pal.  Fossils,  II,  1874,  p.  20,  fig.  9. 
loo,  Indian  Cove,  Gasp^,  Canada. 

Stropheodonta  (?)  genienlata  (Shaler).  Anticosti  (Sil.)- 

Brachyprion  genicnlatnm  Shaler,  Bull.  Mns.  Comp.  Zool.,  4, 1865,  p.  63. 
Loo,  Near  Southwest  Point,  Anticosti. 

Stropheodonta  (?)  gilpeni  (Dawson).  Upper  Arisaig  (SiL). 

Strophomena  gilpeni  Dawson,  Canadian  Nat.  Geol.,  n.  ser.,  IX,  1880,  p.  341. 
Loo,  Nova  Scotia,  Canada. 

Stropheodonta  hemispherioa  Hall.  Upper  H  elderberg  (Dev.) 

Strophomena  (Strophodonta)  hemispherica  Hall,  Tenth  Rep.  N.  Y.  State  Cftb. 
Nat.  Hist.,  1857,  p.  113. 

Strophodonta  hemispherica  Hall,  Pal.  New  York,  IV,  1867,  p.  90,  pi.  13,  figs.  12, 
13;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  45,  fig.  23.— Nettelroth,  Ken- 
tucky Fossil  Shells,  Mem.  Ken  tacky  Geol.  Survey,  1889,  p.  144,  pi.  18,  figs.  4-6. 

Loc.  New  York;  Ohio;  Indiana;  Kentucky;  Ontario. 

Stropheodonta  insBqiiiradiata  Hall.  Upper  Helderberg  (Dev.). 

strophomena  (Strophodonta)  ini»qniradiata  Hall,  Tenth  Rep.  N.  Y.  State  Cab. 
Nat.  Hist.,  1857,  p.  113,  figs.  1-3. 

Strophomena  insequistriata  Billings,  Canadian  Jonr.  Sci.  Arts,  VI,  1861,  p.  338, 
fig.  113;— Geol.  Canada,1863,  p.  367,  fig.  375;— Pal  .^Fossils,  11,1874,  p.  24,  fig.l3; 
pi.  2,  fig.  4;  p.  240. 

Strophodonta  insBqniradiata  Hall,  Pal:  New  York,  IV,  1867,  p.  87,  pL  11,  figs.  24-31 ; 
pi.  12,  fig.  12;  pi.  13,  figs.  6-11 ;— Second  Ann.  Rep.  N.  Y.  StateOeol.,  1883,  pi.  45, 
figs.  13, 14.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  120,  pi.  11,  fig.  11. 

Stropheodonta  inffiquiradiata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892, 
pi.  14,  figs.  13, 14. 

Loc,  Albany  and  Schoharie  counties,  New  York ;  Columbus,  Ohio ;  Eureka  dis- 
trict, Nevada;  Gasp^  Bay,  Canada. 

Stropheodonta  inflBqniitriata  (Gourad).     Oorniferons  to  Hamilton  (Dev.). 

Strophomena  insBquistriata  Conrad,  Jour.  Acad.  Nat.  Sol.  Philadelphia,  VIII,  1842, 
p.  254,  pi.  14,  fig.  2.— Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  200,  fig.  4.— 
Billings,  Canadian  Jour.  Sci.  Arts,yi,  1861,  p.  338,  figs.  113, 114  ;»Geol.  Can- 
ada, 1863,  p.  367,  fig.  375. 

Strophomena  (Strophodonta)  inaBquistriata  Hall,  Tenth  Rep.  N.  Y.  State  Cab, 
Nat.  Hist.,  1857,  p.  142. 

Strophodonta  iniequistriata  Hall,  Pal.  New  York,  IV,  1867,  p.  93,  pi.  12,  figs.  6-8; 
p.  106,  pi.  18,  fig.  2 ;— Second  Ann.  Bep.  N.  Y.  State  Geol.,  1883,  pl..45,  figs.  1-6.— 
Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p. 
145,  pi.  17,  figs.  10, 11. 
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Stropheodonta  inaqniitriata  (Conrad) — Oontinued. 

Stzopheodonta  (Doavilliua)  iusBqaistriata  Hall  and  Clarke,  Pal.  New  Xork,  Y III, 

Pt.  1, 1892,  p.  289,  pi.  14,  figs.  1-6;  pi.  15B,  fig.  9. 
Loe.  Caledonia,  Moscow,  Darien,  etc.,  New  York;   Ontario,  Canada;  Milwan- 

kee,  Wisconsin ;  Falls  of  Ohio. 

Itropheodonta  indenta  (Conrad).  Lower  Helderberg  (Dev.). 

Leptsena  indenta  Conrad,  Second  Ann.  Bep.  N.  Y.  Geol.  Survey,  1838,  pp.  112, 117. 
Strophomena  indenta  Billings,  Proo.  Portland  Soc.  Nat.  Hist.,  1863,  p.  109,  pi.  3, 

fig.  3. 
Strophodonta  indenta  Miller,  American  Pal.  Fossils,  1877,  p.  135. 
Loc.  "  Helderberg  Mountains,"  New  York ;  Square  Lake,  Maine;  Gaspd,  Canada. 

Stropheodonta  intentrialis  (Phillips).  Middle  Devonian. 

Orthis  interstrialis  Phillips,  Pal.  Foss.  Comw.  and  W.  Somerset,  1841,  p.  61,  pi. 

25,  fig.  103. 
Strophodonta  interstrialis  Whiteayes,  Cont.  Canadian  Pal.,  I,  1892,  p.  286,  pi. 

37,  fig.  6. 
Loo,  Europe;  Lake  Wiunipegosis,  Canada. 

itropheodonta  intentrialifl  ( Vanoxem).  Ithaca  (Dev.). 

Strophomena  interstrialis  Yanuzem  (non  Phillips),  Oeol.  N.  Y. ;  Hep.  Third  Dist. 

1842,  p.  174,  fig.  1. 
Strophodonta  mucronata  Hall,  Pal.  New  York,  IV,  1867,  p.  Ill,  pi.  15,  figs.  13, 14. 
Loc,  Ithaca,  Elmira,  Bath,  etc..  New  York. 
Obs.  My  attention  was  directed  to  the  above  synonymy  by  Professor 'Williams 

and  as  well  that  of  S.  macronata  Conrad  (non  Hall). 

Stropheodonta  iowaensis  Oweu.  f  Upper  Devonian. 

Strophodonta  iowensis  Owen,  Geol.  Surrey  Wisconsin,  Iowa,  and  Minnesota, 

1852,  p.  585.  * 

Loc,  Pine  Creek,  near  Rockford,  Iowa. 

Stropheodonta  Irene  (Billings).  Upper  Helderberg  (Dev.). 

Strophomena  Irene  Billings,  Pal.  Fossils,  II,  1874,  p.  27,  pi.  2,  fig.  5. 
S^pheodonta  (Leptostrophia)  Irene  Hall  and  Clarke,  PaL  New  York,  VIII,  Pt.  I, 

1892,  p.  288. 
Loc,  Grand  Greve,  Gasp^  Bay,  Canada. 

Stropheodonta  jnnia  Hall.  Hamilton  (Dev.). 

strophomena  (Strophodonta)  textilis  Hall  (non  1852),  Tenth  Rep.  N.  Y.  State 

Cab.  Nat.  Hist.,  1857,  p.  141,  figs.  1-3. 
Strophodonta  textilis  HaU,  Pal.  New  York,  IV,  1867,  p.  108,  pi.  18,  figs.  3, 4. 
Strophodonta  Juuia  Hall,  Ibidem,  1867,  corrigenda;— Second  Ann.  Rep.  N.  Y. 

State  Geologist,  1883,  pi.  46,  fig.  16. 
Stropheodonta  (Leptostrophia)  junia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt. 

1, 1892,  p.  288,  pi.  15,  fig.  16. 
Loc,  York,  Moscow,  Darien,  etc..  New  York. 

Stropheodonta  kemperi  Swallow.  Hamilton  (Dev.). 

Strophodonta  kemperi  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  1, 1860,  p.  636. 
Loc,  Callaway  County,  Missouri. 

8troplieodonta(?)  leda  (Billings).  Anticosti  (SiL). 

Strophomena  leda  Billings,  Canadian  Nat.  and  Geol.,  V,  1860,  p.  55,  figs.  2, 3;— 
Pal.  Fossils,  1, 1862,  p.  120,  figs.  98,  99;— Geol.  Canada,  1863,  p.  311,  fig.  316. 
Brachyprion  leda  Shaler,  Bull.  Mus.  Comp.  Zool.,  4,  1865,  p.  63. 
Stropheodonta  leda  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  288. 
Rafinesquina  leda  Whiteaves,  Pal.  Foss.  Ill,  Pt.  Ill,  1897,  p.  172. 
Loc.  East  Point,  Antioosti,  Lake  Winnepeg,  Manitoba. 
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Stropheodonta  lincklffini  Hall.  Oriskauy  (De?.). 

Strophodonta  lincklieni  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.;  1857,  p. 

55;— Pal.  New  York,  III,  1859,  p.  415,  pi.  93,  figs.  2,  3. 
Loc,  Albany  and  Schoharie  counties,  New  York. 

Stropheodonta  macra  (Wincbell  and  Marcy).  Niagara  (Sil). 

Strophomena  macra  W.  and  M.,  Mem.  Boston  Soc.  Nat.  Hist.,  I,  1865,  p.  91.— 

Hall,  Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867,  p.  392. 
Loc,  Probably  near  Chicago,  Illinois. 

Stropheodonta  macrostriata  (Walcott).  Lower  Devonian. 

Chonetes  macrostriata  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  126,  pi. 

2,  fig.  13;  pi.  13,  fig.  14. 
Loo.  Eureka  district,  Nevada. 
Obs.  The  type  material  proves  it  to  be  a  Stropheodonta. 

Stropheodonta  mag^nifica  Hall.  Oriskany  (Dev.). 

Strophodonta  magnifica  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p. 

54;— Pal.  New  York,  III,  1&59,  pp.  414,  482,  pi.  93,  fig.  4;  pi.  94,  fig.  2;  pi. 

95,  fig.  8;  pi.  95A,  figs.  15-19;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883.  pi 

44,  figs.  27,  28. 
Strophomena  magnifica  Billings,  Canadian  Jour.  Sci.  Arts,  VI,  1861,  p.  348;— 

Geol.  Canada,  1863,  p.  961,  fig.  468. 
Stropheodonta  (Leiitostrophia)  magnifica  Hall  and  Clarke,  Pal.  New  York,  VIII, 

Pt.  I,  1892,  p.  288,  pi.  13,  figs.  27,  28. 
Loc,  Albany  and  Schoharie  counties.  New  York ;  Cumberland,  Maryland ;  county 

of  Haldimand,  Ontario,  Canada. 

Stropheodonta  magniventer  Hall.  Oriskany  (Dev.). 

.  strophodonta  magniventra  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857, 
p.  54;— Pal.  New  York,  III,  1859,  p.  411,  pi.  92,  figs.  2,  3;  pi.  95,  fig.  9;— 
Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  44,  figs.  25,  26. 

Strophomena  magniventra  Billings,  Canadian  Jour.  Sci.  Art-s,  VI,  1861,  p.  349; — 
Geol.  Canada,  1863,  p.  961,  fig.  469;— Pal.  Fossils,  II,  1874,  p.  22,  figs.  10-12, 
and  pi.  2,  fig.  2. 

Stropheodonta  (Leptostrophia)  magniventra  Hall  and  Clarke,  Pal.  New  York, 
VIII.  Pt.  I,  1892,  p.  288,  pi.  13,  figs.  25,  26. 

Loc.  Albany  and  Schoharie  counties,  New  York;  Cayuga,  Ontario,  and  Gaap^ 
Bay,  Canada. 

Stropheodonta  mucronata  (Conrad).  Portage  and  Clieiuuug  (Dev.). 

Strophomena  mucronata  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842, 

p.  257,  pi.  14,  fig.  10. 
Strophomena  interstrialis  Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  266,  fig.  5. 
Strophodonta  cayuta  Hall,  Pal.  New  York,  IV,  1867,  p.  110,  pi.  19,  figs.  1-5;— 

Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  46,  figs.  18,  19. 
Stropheodonta  (Douvillina)  cayuta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I, 

1892,  p.  289,  pi.  15,  figs.  18,  19;  pi.  15B,  figs.  7,  8;  Pt.  II,  1895,  pi.  84,  fig.  13. 
Loc.  Steuben  County,  New  York. 
Ohs.  See  S.  interstrialis. 

Stropheodonta  navalis  Swallow.  Hamilton  (Dev.). 

strophodonta  navalis,  cymbiformis,  subcymbiformis,  and  altidorsata  Swallow, 
Trans.  St.  Louis  Acad.  Sci.,  I,  1860,  pp.  635,  636,  637. 

Strophodonta  cymbiformis  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  74. 

Loc.  Callaway  County,  Missouri. 

Oha.  The  ten  species  of  Stropheodonta  described  in  this  transaction  by  Swallow 
are  »ill  from  one  locality  and  appear  to  be  nothing  more  than  peculiar  vari- 
ations of  S.  demissa  Conrad.    No  other  locality  is  known  where  a  species 
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Stropheodonta  navalis  Swallow — Oontinaed. 

of  Brachiopoda  has  taken  on  as  many  variations  as  has  S.  demissa  in  the 
▼icinity  of  Fnlton,  Missouri.  Mr.  D.  K.  Greger  has  furnished  the  writer  over 
one  hundred  examples  of  this  species  and  no  two  are  exactly  alike.  Swal- 
low's ten  species  are  here  reduced  to  three  and  one  variety :  S.  navalis  and 
Tar.  booneusis,  S.  kemperi,  and  S.  callawayensis. 

Keyes  (Geol.  Survey  Missouri,  V,  1895)  regards  S.  navalis,  callawayensis, 
quadrata,  and  aequicostata  as  synonyms  for  S.  demissa,  while  S.  cymbi- 
formis,  snbcymbiformis,  kemperi,  infiexa,  and  boonensis  are  regarded  by  him 
as  but  one  species,  S.  cymbiformis.  S.  altidorsata  is  regarded  as  'insuffi- 
ciently described.'' 

Stropheodonta  naTaliA  boonenns  Swallow.  Hamilton  (Dev.). 

Strophodonta  booensis  and  inflexa  Swallow  Trans.  St.  Louis  Acad.  Sci.,  I,  1860, 

pp.  637,  638. 
Loc,  Callaway  County,  Missouri. 

Stropheodonta  nearpassi  Barrett.  Ooralline  limestone  (Sil.). 

Leptwna Hall,  Pal.  New  York,  II,  1852,  pi.  74,  fig.  3. 

Strophodonta  nearpassi  Barrett,  American  Jour.  Sci.,  3d  ser.,  XY,  1878,  p.  372. 
Loe.  Near  Port  Jervis,  New  York. 

Stropheodonta  panra  Owen.  '  Hamilton  (Dev.). 

strophodonta  parva  Owen,  Geol.  Survey  Wisconsin,  Iowa,  and  Minnesota,  1852, 

p.  584,  pi.  3A,  fig.  9. 
Loc,  New  Buffalo,  Iowa. 
Oh9.  This  may  prove  to  be  young  S.  demissa. 

Stropheodonta  parva  Hall.  Upper  Helderbeig  (Dev.). 

strophodonta  parva  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p. 

37;— Pal.  New  York,  IV,  1867,  p.  85,  pi.  11,  figs.  5,  11. 
Loc,  Albany  and  Schoharie  counties,  New  York. 

Stropheodonta  patertoni  Hall.  Oriskany  to  Gorniferous  (Dev.). 

Strophomena  (Strophodonta)  patersoni  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat. 

Hist.,  1857,  p.  114,  figs.  1-5. 
Strophomena  f  patersoni  Billings,  Canadian  Jour.  Sol.  Arts,  2d  ser.,  VI,  1861, 

p.  340,  fig.  115. 
Strophomena  patersoni  Billings,  Geol.  Canada,  1863,  p.  367,  fig.  374. — Nicholson, 

Pal.  Prov.  Ontario,  1873,  p.  67. 
Strophodonta  patersoni  Hall,  Pal.  New  York,  IV,  1867,  p.  89,  pi.  12,  figs.  9-11; 

pi.  13,  figs.  1-5;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  45,  fig.  15.— 

Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  119. 
Stropheodonta  patersoni  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  14, 

l^g.  15. 
Loc,  Schoharie,  Stafibrd,  Williamsville,  etc.,  New  York;  Columbus,  Ohio;  Bake- 

OTen,  Illinois;   Eureka  district,  Nevada;   county  of  Haldimand,  Ontario, 

Canada. 

Stropheodonta  perplana  (Conrad).     Upper  Helderberg-Chemung  (Dev.). 

Strophomena  perplana  Conrad,  Jonr.  Acad.  Nat.  Sci.  Philadelphia,VIII,1842,  p. 
257,  pi.  14,  fig.  11.— Rogers,  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  827,  fig.  665.— 
Billings,  Canadian  Jour.  Sci.  Arts,  2d  ser.,  VI,  1861,  p.343;— Proc.  Portland 
Soc.  Nat.  Hist.,  1863,  p.  109.— Nicholson,  Pal.  Prov.  Ontario,  1873,  p.  64. 

Strophomena  delthyris  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842 
p.  258,  pi.  14,  fig.  19. 

Strophomena  pluristriata  Conrad,  Ibidem,  1842,  p.  259. 

Strophomena  crenistria  Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Dift1i.,lft4a,  ^.  V\\,^%.  ^* 
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Stropheodonta  perplana  (Conrad) — Contiuued. 

Strophomena  (Strophodonta)  orenistria  Hall,  Tenth  Hep.  N.  Y.  State  Cab.  Kat. 
Hist.,  1857,  p.  111. 

Strophomena  (Strophodonta)  fragilis  Hall,  Ibidem,  1857,  p.  143. 

Strophodonta  fragilis  Hall,  Geol.  Iowa,  I,  Pt.  II,  1858,  p.  496,  pi.  3,  fig.  6. 

Strophodonta  perplana  Hall,  Pal.  New  York,  IV,  1867,  pp.  92,  98,  pi.  11,  fig.  22; 
pi.  12,  figs.  13-15;  pi.  17,  fig.  1.— Kathbun,  Proc.  Boston  Soc.  Nat.  Hist.,  XX, 
1879,  p.  25.-'Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  46,  figs. 
2-15.— Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  120,  pi.  13,  fig.  U.- 
Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p. 
147,  pi.  18,  fig.  17. — Beecher,  American  Jour.  Sci.,  3d  ser.,  XLI,  1891,  p.  357, 
pi.  17,  fig.  17.— Whiteaves,  Cont.  Canadian  Pal.,  I,  1891,  p.  220. 

Stropheodonta  (Leptostrophia)  perplana  Hall  and  Clarke,  Pal.  New  York,  YIIl, 
Pt.  I,  1892,  p.  288,  pi.  15,  figs.  2-13. 

Lo€,  New  York;  Pennsylvania;  Maryland;  Ohio;  Indiana;  Kentucky;  Ulinois; 
Iowa;  Wisconsin;  £ureka  district,  Nevada;  Square  Lake,* Maine;  Ontario 
and  Peace  River,  Canada;  Rio  Maecuru  and  Rio  Curua,  Province  of  Pars, 
Brazil. 

Stropheodonta  perplana  nenrosa  Hall.         Portage  and  Chemung  (Dev.). 

strophomena  nervosa  Hall,  Geol.  N.  Y. ;  Rep.  Fourth  Dist.,  1843,  p.  266,  fig.  1. 
Strophodonta  perplana  var.  nervosa  Hall,  Pal.  New  York,  IV,  1867,  p.  113,  pL 

19,  figs.  13-16;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  46,  fig.  17. 
Stropheodonta  perplana  var.  nervosa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt. 

I,  1892,  figs.  14, 15, 17. 
Loc,  Ithaca,  Bath,  Campbelltown,  etc.,  New  York. 

Stropheodonta  perplana  tollienns  Williams.  Tally  (Dev.). 

Strophodonta  perplana  var.  tuUiensis  Williams,  Bull.  Geol.  Soc.  America,  1, 1890, 

p.  493,  pi.  12,  figs.  1-4. 
Loc.  Cuyler,  New  York. 

Stropheodonta  plannlata  Hall.  Lower  Helderberg  (Dev.). 

Strophodonta  plannlata  Hall,  Pal.  New  York,  III,  1859,  p.  184,  pi.  16,  figs.  ^12. 
Loo.  Schoharie,  Dryhill,  and  Litchfield,  New  York. 

Stropheodonta  plicata  Hall.  Hamilton  (Dev.). 

Strophodonta  plicata  Hall,  Thirteenth  Rep.  N.  Y.  State  Cah.  Nat.  Hist.,  1860,  p. 

90;— Pal.  New  York,  IV,  1867,  p.  114.— Nettelroth,  Kentucky  Fossil  Shells, 

Mem.  Kentucky  Geol.  Survey,  1889,  p.  149. 
Loc.  Iowa  City  and  Independence,  Iowa;  Thedford,  Ontario;  Falls  of  Ohio. 

Stropheodonta  prisca  Hall.  Clinton  (Sil.). 

Stropheodonta  prisca  Hall,  Pal.  New  York,  II,  1852,  p.  63,  pi.  21,  fig.  9. 
Loc.  Kirkland,  Oneida  County,  New  York. 

Stropheodonta  proftmda  Hall.  Clinton  and  Niagara  (Sil.). 

Lepttena  profunda  Hall,  Pal.  New  York,  II,  1852,  p.  61,  pi.  21,  figs.  4,  5. 

Strophomena  profunda  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hi8t.,.l^, 
p.  82. 

Strophomena  niagarensis  Winchell  and  Marcy,  Mem.  Boston  Soc.  Nat.  Hist.,  I, 
1865,  p.  92,  pi.  2,  fig.  9. 

Strophodonta  profunda  Hall,  Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867, 
pp.  369,  392,  pi.  13,  figs.  3,  4 ;— Twenty-eighth  Rep.  N.  Y.  State  Mus.  Nat 
Hist.,  1879,  p.  151,  pi.  23,  figs.  9,  10;— Eleventh  Rep.  Indiana  State  Geol., 
1882,  p.  289,  pi.  23,  tigs.  9,  10;  pi.  27,  fig.  18;— Second  Ann.  Rep.  N.  Y.  State 
Geol.,  1883,  pi.  44,  figs.  1-5  (f  tigs.  19.  20).— Nettelroth,  Kentucky  FossU 
Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  148,  pi.  29,  fig.  26;  pi.  17,  figs. 
20,21. 
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Stropheodojita  proftinda  Hall — Gontinaed. 

Stropheodonta  (Brachypiion)  profunda  Hall  and  Clarke,  Pal.  New  York,  VIII, 
Pt.  1, 1892,  pi.  13,  figs.  1-5  (f  19,  20);  pi.  20,  figs.  29-31;  Pt.  II,  1895,  pi.  84, 
^g.  12. 

Loe.  Lockport,  New  York;  Waldron,  Indiana;  Bridgeport,  Illinois;  Racine, 
Wisconsin;  Louisville,  Kentucky. 

Stropheodonta  teztilis  Hall.  Coralline  (Sil.). 

Stropheodonta  textilis  Hall,  Pal.  New  York,  II,  1852,  p.  327,  pi.  74,  fig.  6. 
Stropheodonta  (Leptostrophia)  textilis  Hall  and  Clarke,  Pal.  Now  York,  VIII, 

Pt.  1, 1892,  p.  288. 
Loc,  Schoharie,  New  York. 

Stropheodonta  tnllia  (Billings).  Upper  Helderberg  (Dev.). 

Strophomena  tullia  Billings,  Pal.  Fossils,  II,  1874,  p.  29,  pi.  2,  fig.  6. 
Stropheodonta  (Leptostrophia)  tullia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt. 

1, 1892,  p.  288. 
Loe.  Mount  Joli  and  Split  Rock,  Perc^,  Canada. 

Stropheodonta  yariabilis  Oalvin.  Ghemung  (Dev.). 

Strophodonta  variabilis  Calvin,  Bull.  U.  S.  Geol.  Geogr.  Survey  Terr.,  IV,  1878, 

p.  727. 
Stropheodonta  variabilis  Hall  and  Clarke,  PaL  New  York,  VIII,  Pi.  1, 1892,  p. 

289,  pi.  16B,  figs.  4-6. 
Loc.  Independence,  Iowa;  Naples,  New  York. 

Stropheodonta  yaristriata  (Conrad).  Lower  Helderberg  (Dev.). 

strophomena  varistriata  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842, 

p.  255,  pi.  14,  fig.  6.— Billings,  Pal.  Fossils,  II,  1874,  p.  26,  pi.  2,  fig.  3. 
Strophomena  reotilateris  Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1812, 

p.  255,  pi.  14,  fig.  7. 
Strophomena  impressa  Conrad,  Ibidem,  1842,  p.  255.  • 
Strophodonta  varistriata  Hall,  Pal.  New  York,  III,  1859,  p.  180,  pi.  8,  figs.  1-16; 

pi.  16,  figs.  1-^;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  44,  figs.  6-16 

(ffigs.  21,  22). 
Stropheodonta  (Braohyprion)  varistriata  Hall  and  Clarke,  Pal.  New  York,  VIII, 

Pt.  I,  1892,  pi.  13,  figs.  6-16,  21,  22. 
Loo,  Albany  and  Schoharie  counties,  New  York;  Dalhousie,  New  Brunswick, 

and  Gasp^,  Canada. 

Stropheodonta  varistriata  arata  Hall.  Lower  Helderberg  (Dev.). 

Strophodonta  varistriata  var.  arata  Hall,  Pal.  New  York,  III,  1859,  p.  183,  pi.  18, 
fig.  1;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  44,  figs.  17, 18. 

Stropheodonta  varistriata  var.  arata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt. 
1, 1892,  pi.  13,  figs.  17, 18. 

Xoc  Hudson  and  Albany  counties,  New  York;  Arisaig,  Nova  Scotia  (Ami). 

Stropheodonta  vaBcnlaria  Hall.  Oriskany  (Dev.). 

Strophodonta  vascularia  Hall,  Pal.  New  York,  III,  1859,  p.  412,  pi.  92,  fig.  4; 

pi.  95,  fig.  10  (f  pi.  93,  fig.  2). 
Loc,  Albany  County,  New  York. 

Stropheodonta  (?)  ventricosa  (Shaler).  Anticosti  (Sil.). 

Brachyprion  ventricosa  Shaler,  Bull.  Mus.  Comp.  Zool.,  4,  1865,  p.  63. 
Loc.  Sout'hwest  Point,  Anticosti. 

Strophodonta  seqnicostata  Swa]low=S.  eallawayensis. 
Strophodonta  altidorsata  Swallow=S.  navalis. 
Strophodonta  ampla  Hall=Strophonella  ainpla. 
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Stropliodonta  boonensis  Swa]low=S.  navalis  boonensis. 
Stropbodonta  c^lata  Hall=Strophonella  cselata. 
Stropbodonta  cavumbona  Hall=StxopboneIla  cavmnbona. 
Stropbodonta  cayuta  nall=Stopbeodo]ita  mucronata. 
Stropbodonta  cymbiformis  Swallow=:S.  navalis. 
Stropbodonta  oxilis  Calvin  sStropbeodonta  calvini. 
Stropbodonta  fragilis  Hall=S.  perplana. 
Stropbodonta  geniculata  Hall=Stropbonella  genicalata. 
Stropbodonta  beadleyan  a  nall=Stropbonella  beadleyana. 
Stropbodonta  bybrida  Hall  and  Wbitfield=Stropbonella  reversa. 
Stropbodonta  imitata  A.  Wincbell=S.  demissa  imitata. 
Stropbodonta  inflexa  SwaIlow=S.  navalis  boonensis. 
Stropbodonta  intermedia  Hall=Hipparionyx  proj^imns. 
Stropbodonta  leaven wortbana  Hall=Stropbonella  leaven wortbana 
Stropbodonta  mucronata  Hall=S.  interstrialis. 
Stropbodonta  nacrea  Hall=Pbolidostropbia  iowaensis. 
Stropbodonta  punctulifera  nall=Stropbonella  punctnlifera. 
Stropbodonta  quadrata  Swallow=:S.  callawayensis. 
Stropbodonta  quadrata  Calvin  (non  Swallow) =S.  calvini. 
Stropbodonta  reversa  Hall=Stropbonella  reversa. 
Stropbodonta  striata  Hall^Stropbonella  striata. 
Stropbodonta  subcymbitbrmis  Swallow =S.  navalis. 
Stropbodonta  subdemissa  Hall=S.  demissa. 
Stropbodonta  textilis  Hall,  1857  (not  1852)=S.  junia. 

STROPHOMENA  (liafinesque)  Blainville.    Genotype  S.  rugosa  Blainv. 

Strophomena  Blainville,  Manuel  de  Malacologie  et  Conchy] iologie,  I^  1825,  p.  513, 
pi.  53,  fig.  2. — Defrance,  Dictionnaire  des  Sciences  Naturelles,  LI,  1827,  p.  151 
and  atlas. — King,  Mon.  Permian  Fossils,  Pal.  Soc,  1850,  p.  103. — Meek  (par- 
tim),  Pal.  Ohio,  J,  1873,  p.  73.— (Ehlert,  Fischer's  Manuel  de  Conchyliologie, 
1887,  p.  1281.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  245.- 
Wlnchell  and  Schnchert,  Minnesota  Geol.  Snrvej,  III,  1893^  p.  384. — Hall 
and  Clarke,  Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  283. 

Strophomenes  Rafinesque,  Desc.  RemarkahleOhjects  in  the  Cabinet  of  Professor 
Rafinesque,  1831,  p.  4. 

Hemipronitcs  Meek  and  Hay  den.  Pal.  Upper  Missonri,  Smithsonian  Cont.  to 
Knowl.  XIV,  172,  1864,  p.  24.— Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875, 
p.  41. 

Oba,  This  genus  is  characteristic  of  the  Ordovician,  and  probably  does  not 
extend  into  the  Silurian,  where  Orthothetes  replaces  Strophomena.  A  num- 
ber of  Silurian  species  are  still  left  under  Strophomena  since  their  generic 
characters  are  unknown. 

Strophomena  acanthoptera  Whiteave8=Stroplieodonta  acauthoptera. 
Strophomena  acutiradiata.na11=Ghonetes  acutiradiatus. 
Strophomena  altemata  Emmons=:Bafinesquina  alternata. 
Strophomena  alternata  fracta  Meek=Bafinesquina  alternata  fracta. 
Strophomena  alternata  loxorhytis  Meeksliafinesquina  alternata  loz- 

orhytis. 
Strophomena  alternistriata  Hall=rEafiuesquina  alternata  altemistriata. 
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Strophomena  (?)  alteniiradiata  Shaler.  Anticosti  (Sil.). 

Strophomena  altemiradiata  Shaler,  Bull.  Mas.  Comp.  Zool.,  4,  1865,  p.  63. 
Loe,  SonthweBt  Point,  Anticosti. 

Strophomena  ampla  Hall^Strophonella  ainpla. 
Strophomena  anologa  Davidson,  1863=Leptiena  rhomboidalis. 
Strophomena  angalata  Owen=Kaftnesquina  alternata. 
Strophomena  anticostiensis  Shaler=Bafinesqaina  alternata. 

Strophomena  (?)  antiqnata  Sowerby.  Anticosti  (Sil.). 

Strophomena  antiquata  Sowerby,  Mnrchifton's  Silarian  System,  1839. — Billings, 

Pal.  Fossils,  I,  1862,  p.  129,  fig.  107. 
Loc,  Europe;  Anticosti;  forks  of  the  Chatts  River,  Gaspd. 
OhB,  This  identification  is  doubtful. 

Strophomena  approximata  (James).  Lorraine  (Ord.). 

Streptorhynchua  approximata  James,  The  Paleontologist,  5,  1881,  p.  43 ;  2,  1878, 

p.  15. 
Xoc.  Dearborn  County,  Indiana. 
05«.  Not  defined  so  as  to  be  recognizable. 

Strophomena   arctostriata    Hall^Orthothetes   chemnngensis   arctos* 
triatas. 

Strophomena  (?)  arcnata  Shaler.  Anticosti  (Sil.). 

Strophomena  arcnata  Shaler,  Bull.  Mas.  Comp.  Zool.,  4,  1865,  p.  62. 
Loo.  Ellis  Bay,  Anticosti. 

Strophomena  (?)  arethusa  Billings.  Lorraine  (Ord.). 

strophomena  arethusa  BiUings,  Pal.  Fossils,  I,  1862,  p.  132. 
Loe,  Observation  Cape,  Anticosti. 

Strophomena  atava  Matthew =Bafinesqaina  atava. 
Strophomena  aurora  Billings=Eafinesquina  aurora. 
Strophomena  bifurcata  Hall=Orthothetes  chemungensis. 

Strophomena  hUlingii  Winchell  and  Schuchert.  Trenton  (Ord.). 

Strophomena  recta  Billings  (non  Conrad),  Pal.  Fossils,  I,  1862,  p.  130,  fig.  108. 
Strophomena  billingsi  W.  and  S.,  Minnesota  Geol.  Survey,  III,  1893,  p.  397,  fig. 

32.— Whiteaves,  Pal.  Foss.,  Ill,  Pt.  Ill,  1897,  p.  170. 
Loe.  Ottawa,  Canada;  St.  Paul,  Cannon  Falls,  and  Fountain,  Minnesota;  East 

Selkirk,  Manitoba. 

Strophomena  (?)  liipartita  Hall.  Coralline  (Sil.). 

LeptsBua  bipartita  Hall,  Pal.  New  York,  II,  1852,  p.  326,  pi.  74,  figs.  1, 5. 
Strophomena  bipartita  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  82. 
Loc.  Schoharie,  New  York. 

Strophomena  blainvillii  Billings=Stropheodonta  blainvillei. 
Strophomena  camerata  Conrad=Eafinesquiua  deltoidea. 

Strophomena  oardinalis  (Whitfield).  Lorraine  (Ord.). 

Streptorhynchus  cardinale  Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  261,  pi.  12, 

figs.  9, 10. 
Strophomena  cardinale  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  252. 
Xoc.*Delafield,  Wisconsin. 

Strophomena  carinata  Conrad,  1838=Trop]doleptus  carinatus. 
Strophomena  carinata  Conrad,  1842  (non  1838)=Chonetes  coronatus. 
Strophomena  ceres  Billings=Baflnesquina  ceres. 
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Strophomena  cliemaugensis  Gonrad=Orthothetes  chemangensis.         . 
Btrophomena  concava  Hall^Btroplieodonta  concava.  ; 

Strophomena  conradi  Hall  (1859)=:Stroplioiiella  conradi 

Strophomena  conradi  Hall  and  Olarke.  Trenton  (Ord.). 

StrophomeDa  conradi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  344, 

pi.  9A,  fig.  3;  pi.  20,  figs.  32, 33. 
Loc,  JackBonbnrg,  New  York. 

Strophomena  convexa  Owen=S.  incnrvata. 
Strophomena  comnta  Hall=GhoneteB  corimtos. 
Strophomena  corrugata  Conrad =Stroph6odonta  corrugata. 
Strophomena  crebristriata  Conrad =Stropheodouta  crebristriata. 
Btrophomena  crenistria  Hall=Stropheodonta  perplana. 

Strophomena  (1)  decliyis  James.  Lorraine  (Ord.). 

strophomena  decliyis  James,  Cincinnati  Qaart.  Joar.  Soi.,  I,  1874,  p.  240. 
Lac,  Boyds  Station,  Kentucky. 

Strophomena  deflecta  ConradssDinorthis  deflecta. 
Strophomena  delthyris  Conrad =Stropheodonta  perplana. 
Strophomena  deltoidea  Conrad  =rBafinesquina  deltoidea  and  K.  min- 

nesotaensis. 
Strophomena  demissa  Conrad =Stropheodonta  demissa. 
Strophomena  depressa  Yanaxem=Lept8ena  rhomboidalis. 
Strophomena  depressa  ventricosa  HallssLeptaena  rhomboidalis  van- 

tricosa. 

Strophomena  (1)  doneti  Salter.  Silurian. 

Strophomena  doneti  Salter,  Jour,  of  a  Voyage  in  Bafflna  Bay  and  Barrow  Straits, 

1852. 
Loo.  Wellington  Channel. 

Strophomena  elegantala  Hall=Plectambonites  transversalis. 
Strophomena  (1)  elliptica  Conrad.  Niagara  (Sil.). 

Strophomena  elHptica  Conrad,  Third  Ann.  Rep.  Geol.  Snrvey  New  York,  1839,  p.  64. 
Loo.  Rochester,  New  York. 

Strophomena  (1)  elongata  Conrad.  Lower  Helderberg  (Dev.). 

Strophomena  elongata  Conrad,  Joar.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  1842, 

p.  259. 
Loc,  Schoharie,  New  York. 

Strophomena  emaoiata  Winchell  and  Schnchert.  Trenton  (Ord.). 

Strophomena  emaciata  W.  and  S.,  American  Geol.,  IX,  1892,  p.  287; — Minnesota 

Geol.  Survey,  III,  1893,  p.  399,  pi.  31,  figs.  22-24. 
Loc,  Near  Cannon  Falls,  Minnesota. 

Btrophomena  euglyphya  Conrad,  and  Eoemer=StrophonelIa  pnnctuli- 
fera. 

Strophomena  fasciata  Hall=Bafinesquina  fasciata. 

Strophomena  filitexta  Meek,  White,  and  Hall=S.  neglecta  or  S.  incnr- 
vata. ' 

Strqphomenes  flexilis  Kafinesque.  ^'  Limestone  of  Ohio." 

Same  paper  as  for  S.  levigata,  1831,  p.  4. 
Ohs,  Not  defined  so  as  to  be  recognizable. 
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Strophomena  flaetuosa  BiUings.  Lorraine  (Ord.). 

Strophomena  flactuoea  Billings,  Canadian  Nat.  Oeol.,  V,  I860,  p.  57,  fig.  6;~-Pal. 
Fowils,  I,  1862,  p.  123,  fig.  102;— Oeol.  Canada,  1863,  p.  209,  fig.  207.~Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  251,  pi.  11  A,  figs.  4, 5.— Win- 
cbell  and  Sohnchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  395,  pi.  31, 
figs.  14-17. 

Loe,  CharletoE  Point,  Anticosti;  Spring  Valley,  etc.,  Minnesota. 

Strophomena  fontinalis  White=Dmorthis  fontinalis. 
Strophomena  fragilia  Hall=Stropheodonta  perplaua. 
Strophomena  galatea  Billing8=Stropheodonta  galatea.  * 
Strophomena  gibbosa  James =LeptaBna  rhomboidalis. 

Strophomena  (1)  gibbosa  Oonrad.  Upper  Helderberg  (Dev.). 

strophomena  gibbosa  Conrad,  Fiftb  Ann.  Rep.  Oeol.  SaryeyNew  York,  1841,  p.  54. 
Loc.  Helderberg  Mountains,  New  York. 

Strophomena  gilpeni  Dawson =Stropheodonta  gilpeni. 
Strophomena  halli  Sarde8on=Leptsena  charlott^e. 

Strophomena  hallie  Miller.  Utica  (Ord.). 

Streptorbynchas  ( f )  hallie  Miller,  Cincinnati  Quart.  Jonr.  Sci.,  1, 1874,  p.  148,  figs. 

14-16. 
Streptorbyncbus  ballannm  Miller,  North  American  Geol.  and  Pal.,  1889,  p.  378. 
Strophomena  bailie  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  252. 
Loe.  Cincinnati,  Obio. 

Strophomena  hanoveren8iBFoer8te=Strophonella  striata. 
Strophomena  hecuha  Billings.  Lorraine  (Ord.). 

Strophomena  becuba  Billings,  Canadian  Nat.  Oeol.,  V,  1860,  p.  60,  fig.  7 ; — Pal.  Fos- 
sils, I,  1862,  p.  126,  fig.  104;— Geol.  Canada,  1863,  p.  209,  fig.  206.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  252. 

Loo.  Anticosti. 

Strophomena  hemispherica  Hall=Stropheodonta  hemispherica. 
Strophomena  (1)  imheoilis  Billings.  YCalciferons  (Ord.). 

Strophomena  imbecilis  Billings,  Pal.  Fossils,  1, 1865,  p.  219. 
Loc.  Near  Portland  Creek,  Newfoundland. 

Strophomena  imbrex  Billiiigs=Bafine8quina  imbrex. 
Strophomena  impressa  Conrad  =:Stropheodouta  varistriata. 
Strophomena  inspquiradiata  Hall=Stropheodonta  inaBquiradiata. 
Strophomena  incras8ata=Bafinesqaina  incrassata  and    B.  minneso- 

taensis. 
Strophomena  inenrvata  (Shepard).  Trenton  (Ord.). 

Prodttcta  incurvata  Sbepard,  American  Jour.  Soi.,  XXXIV,  1838,  p.  144,  figs.  1, 2. 
Ortbis  incurvata  Castelnan,  Essai  sur  le  Sjst^me  Silnrien  de  rAmdrique  Septen- 

trionale,  1843,  p.  38. 
Strophomena  conveza  Owen,  Geol.  Expl.  Iowa,  Wisconsin,  and  Illinois,  1844, 

p.  70,  pi.  XVII,  fig.  2. 
Leptena  filitezta  Hall,  Pal.  New  York,  I,  1847,  p.  111«  pi.  31B,  ^g.  3. 
Strophomena  filitezta  Billings,  Canadian  Nat.  Geol.,  I,  1856,  p.  203,  figs.  1, 2.— 

Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  70.— Billings,  Geol. 

Canada,  1863,  p.  164,  fig.  142.— Hall  and  Clarke.  Pal.  New  York,  VIII,  Pt,  I, 

1802,  p.  251, pi.  9,  figs.  1-7;  pi.  9A,  figs.  11-14  (non  figs.  10, 15=S.  neglecta). 
Streptorhynobns  filitezta  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  39, 

figs.  1-7;  pi.  42,  figs.  11-14  (non  figs.  10,  15^  S.  neglecta). 
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Strophomena  inonrvata  (Shepard) — Continued. 

Strophomena  incurvata  Winchell  aod  Schnchert,  Minneaota  Qeol.  SnrTey,  III, 
1893,  p.  385,  pi.  30,  figs.  36-40.— Whiteaves,  Pal.  Foes.,  Ill,  Pt.  Ill,  1897,  p.  167. 

Loo.  New  York;  Kentacky;  Tennessee;  Missouri;  Wisoonsin;  Iowa;  Minne- 
sota; Manitoba;  Canada. 

Strophomena  inquassa   Sardeson  =  Bafinesquina  minnesotaensis  in- 

quassa. 
Strophomena  interstrialis  Hal1=Stropheodonta  mncronata. 
Strophomena  interstrialis  Yannxem,  and  Hall=:Stropheodonta  inter. 

strialis. 
Strophomena  irene  Billings =Stropheodonta  irene. 
Strophomena  ithacensis  Yannxem =Atrypa  reticularis. 

Strophomena  (1)  julia  Billings.  .    Anticosti  (Sil.). 

Strophomena  jnlia  Billings,  Pal.  Fossils,  I,  1862,  p.  127,  ^g,  105. 
Leptsena  jnlia  Shaler,  Bull.  Mns.  Comp.  Zool.,  4, 1865,  p.  65. 
Loc,  Anticosti. 

Strophomena  kingi  Whitfield=:Bafinesquina  kingi. 

Strophomena  Ifleyis  Emmons.  Birdseje  (Ord.). 

StrophomeDa  Isevis  Emmons,  Geol.  New  York ;  Rep.  Second  Dist.,  1842,  p.  385, 

fig.  972. 
Loo.  Great  Bend,  Jefierson  County,  New  York. 

Strophomena  lachrymosa  Conrad =Productella  lachrymosa. 
Strophomena  leda  Billing8=Stropheodonta  leda. 
Strophomena  lepida  Hall=:Pholido8trophia  iowaensis. 

Strophomenes  levigata  Bafinesque.  '^  Kentucky  limestone.'' 

Enumeration  and  Account  of  Some  Remarkable  Natural  Objects  in  the  Cabinet 

of  Professor  Rafinesque,  1831,  p.  4. 
Ob8.  Not  defined  so  as  to  be  recognizable. 

Strophomena  lima  Conrad =Productella  lachrymosa  lima. 
Strophomena  lineata  Conrad=Chonetes  lineatus. 
Strophomena  macra  Winchell  and  Marcy=Stropheodonta  macra. 
Strophomena  magnifica  Billings=Stropheodonta  magnified. 
Strophomena  maguiventra  Billings=Stropheodonta  magniventer. 
Strophomena  membranacea  Yanuxem=Productella  hirsuta. 
Strophomena  minnesotensis  Winchell=Bafinesquina  minnesotaensis. 

Strophomena  (?)  minor  (Walcott).  Pogonip  (Ord.). 

Streptorhynchns  minor  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  75,  pi 

11,  fig.  9. 
Loc.  Eureka  district,  Nevada. 

Strophomena  (?)  modesta  Conrad.  t  Clinton  (Sil.). 

Strophomena  modesta  Conrad,  Third  Ann.  Rep.  N.  Y.  Geol.  Survey,  1839,  p.  &i. 

Loo.  Rochester,  New  York. 

Ohs.  Compare  with  Pleotambonites  sericea  and  P.  elegantula. 

Strophomena  mucronata  Hall  (non  Conrad)=Chonete8  mucronatus. 
Strophomena  mucronata  Conrad  (non  Hall) =Stropheodonta  mucronata. 
Strophomena  nacrea  Hall=Pholidostrophia  iowaensis. 

Strophomena  (?)  nassiQa  Conrad.  Carboniferous. 

strophomena  uassula  Conrad,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  III,  1846,  p.  23. 
Zoc,  Jersey  Shore,  Lycoming  County,  Pennsylvania. 
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Strophomena  nasuta  Conrad =Baflne8quina  alternata  nasnta. 
Strophomena  neglecta  (James).  Lorraine  (Ord.). 

Strophomena  filitezta  Meek  (non  Hall),  Pal.  Ohio,  I,  1873,  p.  83,  pi.  6,  fig.  5. 
f  Strophomena  filitexta  White,  U.  S.  Geol.  and  Geogr.  Sarvey  west  100th  Merid., 

IV,  1875,  p.  69,  pi.  4,  fig.  8. 
Hemipronites  filiteztuB  Miller,  Cincinnati  Qaart.  Jour.  Sci.,  II,  1875,  p.  43. 
Strep torhynch OS  neglecta  James,  The  Paleontologist,  5,  1881,  p.  41. 
Streptorhynchus  filiteztas  (partim)  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol., 

1883,  pi.  42.  figs.  10,  15  (non  figs.  11-14);  pi.  39,  figs.  1-7. 
Strophomena  filitexta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  9A, 

figs.  10,.  15  (non  figs.  11-14);  pi.  IIA,  fig.  3. 
Strophomena  neglecta  Winohell  and  Schnchert^  Minnesota  Geol.  Soryey,  III, 

1893,  p.  388.  . 
Loc.  Oxford,  Clarksrille,  Waynesyille,  etc.,  Ohio;  Richmond,  Versailles,  etc., 

Indiana;  Sayanna,  Illinois;  f  Silver  City,  New  Mexico. 

Strophomena  neglecta  acnta  Winchell  and  Schnchert.       Lorraine  (Ord.). 

Strophomena  neglecta  var.  acuta  W.  and  8.,  Minnesota  Geol.  Survey,  III,  1893, 

p.  388,  pi.  31,  figs.  6,  7. 
Loc,  Spring  Valley,  Minnesota. 

Strophomena  Y  nemea  Hall  and  Whitfield =Dalmanella  pogonipensis. 
Strophomena  nervosa  Hall=Stropheodonta  perplana  nervosa. 
Strophomena  niagarensis  Winchell  and  Marcy=Stropheodonta  pro- 
funda. 
Strophomena  nitens  Billings=:Bafinesqaina  nitens. 

Strophomena  nutans  Meek.  Lorraine  (Ord.). 

Strophomena  (Hemipronites)  nutans  (James)  Meek,  Pal.  Ohio,  I,  1873,  p.  77,  pi. 

6,  fig.  1. 
Hemipronites  nutans  Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  46. 
Streptorhynchus  nutans  Miller,  N.  American  Geol.  Pal.,  1889,  p.  378. 
Strophomena  nutans  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  251, 

pi.  8,  fig.  11;  pi.  9A,  figs.  5-7;  pi.  IIA,  figs.  6, 7. 
Loc,  Oxford,  Clarksville,  etc.,  Ohio;  Richmond,  Versailles,  etc.,  Indiana. 

Strophomena  obscura  Hall=Bafine8qaina  obscnra. 

Strophomena (t)  orthididea  Hall.  Clinton  (SiL). 

Leptsena  orthididea  Hall,  Pal.  New  York,  II,  1852,  p.  62,  pi.  21,  fig.  7. 
Strophomena  orthididea  Hall,  Twelfth  Rep.  N.  Y.  State  Cah.  Nat.  Hist.,  1859, 

p,82. 
Loc.  Kirkland,  Oneida  County,  New  York. 

Strophomena  patenta  Hall=Strophonella  paten ta. 
Strophomena  patersoni  Hall=Stropheodonta  patersoni. 
Strophomena  pecten  Eoemer,  and  Billings =Orthothetes  snbplanus. 
Strophomena  pectinacea  Hall=Orthothetes  chemungensis. 
Strophomena  perplana  Conrad =Stropheodonta  perplana. 

Strophomena  philomela  Billings.  Anticosti  (Sil.). 

Strophomena  philomela  Billings,  Canadian  Nat.  Geol.,  V,  1860,  p.  56,  figs.  4,5; — 
Pal.  Fossils,  I,  1862,  p.  122,  figs.  100, 101 ;— Geol.  Canada,  1863,  p.  311,  fig.  317. 
Loc.  Anticosti. 

Strophomena  planiconyeza  Hall.  Lorraine  (Ord.). 

Leptaena  planoconvexa  Hall,  Pal.  New  York,  I,  1^7,  p.  114,  vL  31B,  &%.1. 
BuU.  87 ^28 
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Stropbomena  plamoonyexa  Hall — Continued. 

Strophomeua  planoconvexa  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1869, 

p.  70.— HaU  and  Clarke,  Pal.  New  York,  Vni,  Pt.  1, 1892,  p.  251,  pi.  9,  figs. 

19,  20. 
Strophomeua  (Hemipronites)  planoconvexa  Meek,  Pal.  Ohio,  I,  1873,  p.  82,  pi.  6, 

fig.  2. 
Hemipronites  planoconvexa  Miller,  Cincinnati  Qnart.  Jonr.  Sol.,  II,  1875,  p.  48. 
Streptorhj-nchus  planoconvexaB  Miller,  American  Pal.  Foesilii,  1877,  p.  134.— 

Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  39,  figs.  19,  20. 
Jak.  Cincinnati,  Ohio. 

Stropbomena  planidorsata  Wincbell  and  Schncbert  Lorraine  (Ord.). 

Strophomena  planodorsata  W.  and  S.,  American  Geol.,  IX,  1892,  p.  286; — ^Minne- 
sota Geol.  Survey,  III,  1893,  p.  393,  pi.  31,  figs.  8-10.     . 
Loc.  Spring  Valley,  Minnesota;  Iron  Ridge,  Wisconsin;  Wilmington,  Illinois. 

Stropbomena  planumbona  Hall=S.  rugosa. 

Stropbomena  plicata  Meek=S.  mgosa  subtenta. 

Stropbomena  plicifera  Hall=DalmanellapIicifera. 

Stropbomena  pleuristriata  Gonrad=Stropbeodonta  perplana. 

Stropbomena  profunda  Hall=Stropbeodouta  profunda. 

Stropbomena  punctulifera  Vanuxem=Stropbonella  pnnctalifera. 

Stropbomena  pustulosa  Hall  (non  PbilIips)=Stropbalo8ia  tmncata. 

Stropbomena  radiata  yanuxem=Stropbonella  radiata. 

Stropbomena  recta  Conrad =Dinortbi8  deflecta. 

Stropbomena  recta  Billing8=S.  billingsi. 

Stropbomena  rectilateraria  Meek  and  Wortben=Strophonella  cavum- 

bona. 
Stropbomena  rectilateris  Conrad =Stropbeodonta  varistriata. 

Stropbomena  (!)  reticulata  Sbaler.  Niagara  (SiL). 

Strophomena  reticulata  Shaler,  Bull.  Mus.  Comp.  Zool.,  4, 1865,  p.  62. 
Loc.  Auticosti. 

Stropbomena  rbomboidalis=Leptdena  rbomboidalis. 
Stropbomena  rugosa  Hall  (non  BlainYille)=:Lept(ena  rbomboidalis. 

Stropbomena  mgosa  (Eafinesque  MS.)  Blainville.  Lorraine  (Ord.). 

strophomena  rugosa  (Rafinesque)  Blainville,  Malacolog^e  et  Conchyliologie,  I, 
1825,  p.  513.  pi.  53,  figs.  2,  2a.— King,  Mon.  Permian  Fossils,  Pal.  Soc,  1850, 
p.  103.— HaU  and  Clarke,  Pal.  New  York,  VIII,  Ft.  I,  1892,  p.  247,  figs.  13, 
14. — Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  390,  pi. 
31,  figs.  4,  5.— Whiteaves,  Pal.  Foss.,  Ill,  Pt.  Ill,  1897,  p.  168. 

Strophomenes  rugosa  Defrance,  Dictionaire  des  Sciences  Naturelles,  1, 1827,  p.  151 
and  atlas. 

Leptaena  planumbona  HaU,  Pal.  New  York,  I^  1847,  p.  112,  pL  31,  fig.  4. 

Leptffina  (t^.  sp.f)  Owen,  Geol.  Survey  Wisconsin,  Iowa,  Minnesota,  1852,  pl.2B, 
fig.  21.     [See  specimens  in  U.  S.  Nat.  Mus.,  Cat.  Invert.  Foss.,  17876.] 

Strophomena  planumbona  Hall,  Geol.  Wisconsin,  1, 1862,  p.  54,  fig.  7. — White,  Sec- 
ond Ann.  Rep.  Indiana  Bureau  Statistics  and  Geol. ,  1880,  p.  483,  pi.  2,  figs.  13, 
14;— Tenth  Rep.  Indiana  State  Geol.,  1881,  p.  116,  pi.  2,  figs.  13, 14.— Shaler 
(partim),  Mem.  Kentucky  Geol.  Sur%'ey,  1887,  p.  13,  pis.  4, 5. — Keyee,  Geol. 
Survey  Missouri,  V,  1895,  p.  73. 

Strophomena  (Hemipronites)  planumbona  Meek,  Pal.  Ohio,  I,  1873,  p.  79,  pi.  6, 
fig.  3. 
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Strophomeiia  ragota  (Bafinesqae  MS.)  BlainviJle — Oontinaed. 

Streptorhynohas  (Strophomena)  elongata  James,  Cincinnati  Quart.  Jour.  Soi., 

1, 1874,  p.  240. 
Hemipronites  planumbona  Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  45. 
StreptorhynchuB  planumbonus  Miller,  American  Pal.  Fossils,  1877,  p.  134. 
Streptorbyuchus  elongata  Mickelborough  and  Wetherby,  Jour.  Cincinnati  Soc. 

Nat.  Hist.,  I,  1878,  p.  76. 
Streptorhyncbus  planumbona  Hall,  Second  Ann.  Rep.  N.  T.  State  Geol.,  1883, 

pi.  39,  figs.  15-17 ;  pi.  42,  figs.  8, 9. 
Stropbomena  planumbona  or  rugosa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt. 

I,  1892,  p.  251,  pi.  9,  figs.  15-17;  pi.  9A,  figs.  8, 9. 
Loc.  Obio;  Indiana;  Kentucky;  Missouri;  Minnesota  and  An  ticosti.    Lower  Fort 

Garry,  Manitoba.    Probably  also  at  Lattners,  Iowa,  and  Ironridge,  Wisconsin. 

Strophomena  mgosa  subtenta  (Hall).  Lorraine  (Ord.). 

Stropbomena  subtenta  Conrad,  Fifth  Ann.  Rep.  N.  Y.  Geol.  Survey,  1841,  p.  37 
(undefined).— Billings,  Pal.  Fossils,  I,  1862,  p.  132,  fig.  109  on  p.  130. 

Leptiena  subtenta  Hall,  Pal.  New  York,  I,  1847,  p.  115,  pi.  31B,  fig.  9. 

Strophomena  (Hemipronites)  plioata  (James)  Meek,  Pal.  Obio,  I,  1873,  p.  81,  pi. 
6,  fig.  4. 

Hemipronites  subtenta  Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  46. 

Stropbomena  rugosa  Tar.  subtenta  Winchell  and  Scbucbert,  Minnesota  Geol. 
Survey,  III,  1893,  p.  393.  — Wbiteaves,  Pal.  Foss.,  Ill,  Pt.  Ill,  1897,  p.  169. 

Loc.  The  same  as  for  S.  rugosa. 

Strophomeiia  rugOBa  ventricosa  n.=-.Lept8ena  rhomboidalis  ventricosa. 
Strophomena  icofleldi  Winchell  and  Schachert.  Trenton  (Ord.). 

Stropbomena  scofieldi  W.  and  S.,  American  Geol.,  IX,  April,  1892,  p.  286; — 
Minnesota  Geol.  Survey,  III,  1893,  p.  398,  pi.  31,  figs.  18-21. 

Streptorbynobus  subsulcatum  Sardeson,  Bull.  Minnesota  Acad.  Nat.  Sci.,  Ill, 
April  9,  1892,  p.  335,  pi.  4,  fig.  39. 

Loc.  Cannon  Falls,  Minneapolis,  and  St.  Paul,  Minnesota;  Beloit,  Wisconsin. 

Strophomena  semifasciata  Hall=Strophonella  semifasciata. 
Strophomena  semioyalis  Conrad  (non  Shaler)=Plectambonites  sericeus. 

Strophomena  (t)  semiovalifl  Shaler.  Anticosti  (Sil.). 

Strophomena  semiovalis  Shaler,  Bull.  Mus.  Comp.  Zool.,  4,  1865,  p.  61. 
Loc.  Anticosti. 

Strophomena  septata  Winchell  and  Schachert.  Trenton  (Ord.). 

Stropbomena  septata  \V.  and  S.,  American  Geol.,  IX,  1892,  p.  285; — ^Minnesota 

Geol.  Survey,  III,  1893,  p.  390,  pi.  30,  figs.  1-3. 
Loc,  St.  Paul,  Minneapolis,  and  Rochester,  Minnesota. 

Strophomena  sericea=Plectambonites  sericeus. 
Strophomena  setigera  Hall=Ohonete6  setigerus. 

Strophomena  (1)  silnriana  Davidson.  SUurian. 

Strophomena  silnriana  Davidson,  British  Sil.  Brack.,  Pal.  Soc,  1871,  p.  303,  pi.  47, 
'*  figs.  1-4.— Etberidge,  Quart.  Jour.  Geol.  Soo.  London,  XXXIV,  1878,  p.  597. 

Loc.  England;  Cape  Leidy,  lat.  79^  38'. 

Strophomena  sinuata  Emmons  (non  Meek)=S.  sulcata. 

Strophomena  sinnata  Meek.  Lorraine  (Ord.). 

Strophomena  (Hemipronites)  sinuata  (James)  Meek,  Pal.  Ohio,  1, 1873,  p.  87,  pi. 

5,  fig.  5  (non  S.  sinuata  Emmons,  1855). 
Hemipronites  sinuata  Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  50. 
Strophomena  sinuata  HaU  and  Clarke,  Pal.  New  York,  Vlii,¥\»A,  V^^^i"^  "^^^ 
Loc.  Cincinna^,  Ohio, 
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Strophomena  squamola  JamesssBafinesquiua  squamula* 
Stropbomena  striata  Hall=Strophonella  striata. 
Strophomena  subplana  Conrad =Ortliothetes  subplanus. 
Stropbomena  sab  ten  ta  Conrad =S.  rugosa  sabtenta. 

Strophomena  snlcata  (Verneuil).  Lorraine  (Ord.). 

Leptsena  salcata  Verneuil,  Bnll.  Geol.  Soc.  France,  2d  ser.,  V,  1848,  p.  350. 
Strophomena  sinuata  Emmons,  American  Geol.,  I,  1855,  p.  199,  fig.  61. 
Strophomena  (Hemipronitesf)  sulcata  Meek,  Pal.  Ohio,  I,  1873,  p.  85,  pi.  5,  fig.4. 
Hemipronites  sulcata  Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  48,  iig.  5. 
Streptorbynchus  snlcatus  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  39, 

figs.  8,  9. 
Strophomena  sulcata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pi.  9, 

figs.  8,  9;  pi.  IIA,  fig.  8. 
Loc,  Oxford,  Clarksville,  etc.,  Ohio;  Richmond,  Indiana. 

Strophomena  syrtalis  Conrad =ChoneteB  coronatus. 

Strophomena  (?)  talacastrenBlB  Kayser.  Ordovician. 

strophomena  talacastrensis  Kayser,  Paleeontographica,  Suppl.,  Ill,  1876,  p.  20,  pi. 

3,  tig.  20. 
Loc.  Talacaatra,  Cordillere  San  Juan,  Argentine  Republic. 

Strophomena  tenuilineata  Conrad=BafineBquina  tenuilineata. 
Strophomena  tenuistriata=Lept8Bna  rhomboidalis. 
Strophomena  textilis  nall=Stropheodonta  jnnia. 

Strophomena  thalia  Billings.  Trenton  (Ord.). 

Strophomena  thalia  Billing;^,  Canadian  Nat.  Geol.,  Y,  1860,  p.  59;— Pal.  Fossils, 
I,  1862,  p.  125,  tig.  103;^Geol.  Canada,  1863,  p.  164,  fig.  US.^Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  251. 

Loc,  Ottawa,  Canada. 

Strophomena  transversalis  HaIl=Plectambonites  transversalis. 
Strophomena  trentonernds  Wincheil  and  Schuchert.  Trenton  (Ord.). 

LeptsBua  subtenta  (partim)  Hall,  Pal.  New  York,  I,  1847,  p.  115. 
StreptorhynohuB  subtenta  Hall,  Second  Ann.  Rep.  N.  Y.  State  G«ol.,  1883,  pi.  39, 

fig.  18. 
Strophomena  Bubtenta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  251, 

pi.  9,  fig.  18. 
Strophomena  trentonensis  W.  and  S.,  Minnesota  Geol.  Surrey,  III,  1893,  p.  389, 

pi.  30,  fig.  41. 
Loc.  Cannon  Falls,  Minneapolis,  and  Fountain,  Minnesota ;  Janesville  and  Belott, 

Wisconsin;   Frankfort,    Kentucky;  Nashville,  Tennessee;   Trenton  FaUs, 

New  York. 

* 

Strophomena  trilobata  (Owen).  Trenton  (Ord.). 

LeptaBua  trilobata  Owen^  Geol.  Survey  Wisconsin,  Iowa,  Minnesota,  1852,  p.  584, 
pi.  2,  figs.  17, 18.    [See  specimens  in  U.  S.  Nat.  Mus.,  Cat.  Invert.  Fobs.,  17875.] 

Strophomena  trilobata  Miller,  American  Pal.  Fossils,  1877,  p.  138. — Wincheil 
and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  395,  pi.  31,  figs.  12, 13.— 
Whiteaves,  Pal.  Fobs.,  Ill,  Pt.  Ill,  1897,  pp.  169,  241. 

Loc.  Turkey  River,  Iowa;  Goodhue  County,  Minnesota;  Lake  Winnipeg,  Mani- 
toba. 

Sti*ophomena  tnllia  Billings=Stropheodontatallia. 

Strophomena  ulrichi  James =Eafine8qnina  ulrichi. 

Strophomena  unicostata  Meek  and  Worthen=Ba&nesqainaunico8tata. 
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Strophomena  nndnlatus  Yannxem^LeptaBna  rliomboidalis. 
Stropbomena  uudalosa  Gourad=LeptaBna  uudulosa. 
Strophomena  varistriata  Conrad=Stropheodonta  varistxiata. 

Stropliomena  yetiuta  James.  Lorraine  (Ord.)* 

Streptorhynchns  (Strophomena)  vetasta  James,  Cincinnati  Quart.  Jour.  Sci.,  I, 

1874,  p.  241. 
Streptorhynchns  vetusfca  Mickelborough  and  Wethorby,  Jour.  Cincinnati  Soc. 

Nat.  Hist.,  I,  1878,  p.  76.~-James,  The  Paleontologist,  2,  1878,  p.  15. 
Loc.  Upper  part  of  Cincinnati  group  in  Ohio  and  Indiana. 

Strophomena  winchelli  Hall  and  Clarke.  Trenton  (Ord.). 

Streptorhynohus  (Strophonellaf)  deltoidea  Hall  (non  Leptsena  deltoidea  1847), 

Second  Ann.  Rep.  N.  Y.  State  Geol.,  188^,  pi.  39,  figs.  10, 12-14  (non  fig.  11  = 

S.  nutans). 
Strophomena  winchelli  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  344, 

pi.  9,  figs.  10, 12-14;  pi.  20,  fig.  26.— Winchell  and  Schnchert,  Minnesota  Geol. 

Surrey,  III,  1893,  p.  394,  pi.  31,  fig.  11. 
Loc,  Janesville,  Clifton,  and  Oshkosh,  Wisconsin. 

Strophomena  wisoonsuienns  Whitfield.  Lorraine  (Ord.). 

Strophomena  wisconsinensis  Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  263,  pi.  12, 

figs.  11-13. 
Strophomena  winconsinensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892, 

p.  251,  pi.  IIA,  figs.  1,  2. 
Loc,  Delafield,  Wisconsin. 

Strophomena  woolwortbana  Hall=Orthothetes  woolworthana. 
STBOPHOHELLA  Hall.  Genotype  Stropbomena  semifasciata  Hall. 

Strophonella  Hall,  Twenty-eighth  Rep.  N.  Y.  State  Mus.  Nat.  Hist.,  1879,  p.  163 ;~ 
Eleventh  Rep.  Indiana  State  Geologist,  1882,  p.  291.~Hall  and  Clarke,  Pal. 
Now  York,  VIII,  Pt.  I,  1892,  p.  290;— Eleventh  Ann.  Rep.  N.  Y.  State  Geolo- 
gist, 1894,  p.  282. 

Strophonella  ampla  Hall.  Upper  Helderberg  (Dev.). 

strophomena  (Strophodonta)  ampla  Hall,  Tenth  Rep.  N.  Y.  State  Cah.  Nat. 

Hist.,  1857,  p.  Ill,  figs.  1,  2. 
Strophomena  ampla  Billings,  Canadian  Jour.  Sci.  Arts,  VI,  1861,  p.  345,  figs.  119, 

120;— Geol.  Canada,  1863,  p.  367,  figs.  376,  378. 
Strophodonta  ampla  Hall,  Pal.  New  York,  IV,  1867,  p.  93,  pi.  14,  fig.  1. 
Strophonella  ampla  Hall,  Twenty-eighth  Rep.  N.  Y.  State  Mus.  Nat.  Hist.,  1879, 

p.  154;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  43,  figs.  13-15.— Hall 

and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  293,  pi.  12,  figs.  13-15. 
Loc.  Alhany  and  Schoharie  counties.  Cherry  Valley,  Williams vi lie,  etc..  New 

York;  Columhiis,  Ohio;  Ontario,  Canada. 
Ohs,  Compare  with  S.  schohariensis  (Castelnau). 

Strophonella  cslata  Hall.  Chemnng  (Dev.). 

Strophodonta  ctelata  Hall,  Pal.  New  York,  IV,  1867,  p.  112,  pi.  19,  figs.  6,  7. 

Strophonella  cielata  Hall,  Twenty-eighth  Rep.  N.  Y.  State  Mus.  Nat.  Hist.,  1879, 
p.  154;— Second  Ann.  Rep.  N.  Y.  State  Geol.,  1883,  pi.  43,  fig.  21.— Hall  and 
Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  293,  pi.  12,  fig.  21 ;  pi.  15B,  fig.  10. 

Loc.  Near  Elmira,  New  York. 

Strophonella  oavumbona  Hall.  Lower  Helderberg  (Dev.). 

Strophodonta  cavumbona  Hall,  Tenth  Rep.  N.  Y.  State  Cah.  Nat.  Hist.,  1857,  p. 
51;— Pal.  New  York,  til,  1859,  p.  187,  pi.  21,  figs.  1-3. 

Strophomena  (Strophodonta)  cavumbona  Meek  and  Worthen,  Geol.  Sury.  Illi- 
nois, III,  1868,  p.  374,  pi.  7,  fig.  10. 
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Strophonella  cayiinibona  Hall — Continned. 

Strophomena  rectilaterarla  Meek  and  Worthen,  Ibidem,  1868|  p.  375. 
Strophonella  cavumbona  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pp. 

291,  292. 
Loc,  Schoharie,  Hndson,  and  Catskill,  New  York;  Perry  County,  Missouri. 
0(«.  Probably  synonymoas  with  S.  pnnctalifera. 

Strophonella  costatnla  Hall  and  Olarke.  Niagara  (Sil.). 

Strophonella  costatnla  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  p. 

359,  pi.  84,  figs.  15, 16. 
Loc.  Lonisville,  Kentucky. 

Strophonella  (?)  conradi  Hall.  Lower  Helderberg  (Dev.). 

strophomena  conradi  Hall,  Pal.  New  York,  III,  1859,  p.  194,  pi.  16,  figs.  13, 14. 
Strophonella?  conradi  Hall  and  Clarke,  Pal.  New  York,  VIIl,  Pt.  I,  1892,  p.  292. 
Loc,  Schoharie,  New  York. 

Strophonella  crassa  Bowley.  Hamilton  (Dev.). 

strophonella  crassa  Rowley,  American  Geologist,  XIII,  1894,  p.  153,  figs.  i-6. 
Loc,  Callaway  Connty,  Missouri. 

Strophonella genicnlata  (Hall).  Lower  Helderberg  (Dev.). 

Strophodonta  genicnlata  Hall,  Pal.  New  York,  III,  1859,  p.  483,  pi.  23,  fig.  6. 
Loc,  Cumberland,  Maryland. 

Strophonella  headleyana  Hall.  Lower  Helderberg  (Dev.). 

strophomena  (Strophodonta)  headleyana  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat. 

Hist.,  1857,  p.  49,  figs.  1, 2. 
Strophodonta  headleyana  Hall,  Pal.  New  York,  III,  1859,  p.  185,  pi.  20,  figs.  1-3.— 

Meek,  American  Jour.  Sci.,  2d  ser.,  XL,  1865,  p.  33. 
Strophonella  headleyana  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  292. 
Loc,  Schoharie,  Hudson,  etc.,  New  York;  Kennedy  Channel  and  Cape  Frazire, 

Arctic  regions. 

Strophonella  leavenworthana  Hall.  Lower  Helderberg  (Dev.). 

Strophomena  (Strophodonta)  leavenworthana  Hall,  Tenth  Rep.  N.  Y.  State  Cab. 

Nat.  Hist.,  1857,  p.  53. 
Strophodonta  leavenworthana  Hall,  Pal.  New  York,  III,  1859,  p.  189,  pi.  21,  figs. 

5-7;  pi.  23,  figs.  1-3. 
Strophonella  leavenworthana  Hall,  Twenty-eighth  Rep.  N.  Y.  State  Mns.  Nat. 

Hist., 1879,  p.l54;— Second  Ajin.  Rep.N.  Y.  StateGeol.,  1883,  pi. 43, figs. 6-9.— 

Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  292,  pi.  12,  figs.  6-9. 
Loc,  Albany  and  Schoharie  counties,  New  York. 

Strophonella  (?)  patenta  Hall.  Clinton  (Sil.). 

Leptsena  patenta  Hall,  Pal.  New  York,  II,  1852,  p.  60,  pi.  21,  fig.  3.— Rogers, 

Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  823,  fig.  631. 
Strophomenapatenta  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  82.— 

Hall  and  Whitfield,  Pal.  Ohio,  II,  1875,  p.  115,  pi.  5,  fig.  10.— Foerste,  Bull. 

Denison  Univ.,  II,  1887,  p.  105,  pi.  8,  figs.  34-37;— Proc.  Boston  Soc.  Nat. 

Hist.,  XXIV,  1890,  p.  300,  pi.  5,  fig.  22. 
Streptorhynchus  patenta  Hall,  Second  Ann.  Rep.  N.  Y.  State  Qeol.,  1883,  pi.  42, 

figs.  16-18. 
Strophomena  f  (Strophonella f)  patenta  Hall  and  Clarke,  Pal.  New  York,  VIII, 

Pt.  I,  1892,  pp.  291,  292,  pi.  9 A,  figs.  16-18. 
Strophomena  (Strophonella)  patenta  Foerste,  Geol.  Ohio,  VII,  1895,  p.  569,  pi.  27, 

figs.  35-37. 
Loc,  Rcynales  Basin,  Medina,  etc..  New  York;  Dayton,  Ohio;  Hanover,  Indiana; 

CoUinsville,  Alabama. 
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Strophcmella  pimctnlifera  (Conrad).  Lower  Helderberg.  (Dev.). 

Lepteena  punotnlifera  Conrad,  Second  Rep.  N.  Y.  Geol.  Sarvey,  1838,  pp.  112, 117. 

Strophomena  englypha  Conrad,  Fifth  Rep.  N.  Y.  Geol.  Survey,  1841,  p.  36. — 
Roemer,  Sil.  Fauna  d.  West.  Tennessee,  1860,  p.  66,  pi.  5,  fig.  3. — Etheridge, 
Quart.  Jour.  Geol.  Soc.  London,  XXXIV,  1878,  p.  597. 

Strophomena  pnnctulifera  Vanuxem,  Geol.  N.  Y. ;  Rep.  Third.  Dist.,  1842,  p.  122, 
tig.  5.— Rogers.  Geol.  Pennsylvania,  II,  Pt.  II,  1858,  p.  825,  fig.  648.--BillingB, 
Proo.  Portland  Soc.  Nat.  Hist.,  1863,  p.  108,  pi.  3,  tig.  2;— <]eol.  Canada,  1863, 
p.  957,  hg,  448 ;— Pal.  Fossils,  H,  1874,  p.  31,  pi.  3,  tig.  2. 

Strophomena  (Strophodonta)  pnnctulifera  Hall,  Tenth  Rep.  N.  Y.  State  Cah.  Nat. 
Hist.,  1857,  p.  50,  fig.  1. 

Strophodonta  punotnlifera  Hall,'  Pal.  New  York,  III,  1859,  p.  188,  pi.  21,  fig.  4 ;  pi. 
23,  figs.  4-7.— Walcott,  Mod.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  121,  pi.  13,  fig.  10. 

Strophonella  puuctulifera  Hall,  Twenty-eighth  Rep.  N.  Y.  State  Mus.  Nat.  Hist., 
1879,  p.  154;— Second.  Ann.  Rep.  N.Y.  State  Geol.,  1883,  pi.  43,  figs.  10-12.— Hall 
and  Clarke,  Pal.  New  York,  VIII.  Pt.  1, 1892,  p.  292,  pi.  12,  figs.  10-12. 

Loc.  Albany  and  Schoharie  counties,  New  York;  Square  Lake,  Maine;  Pennsyl- 
vania; Decatur  County,  Tennessee ;  Dalhousie,  New  Brunswick,  and  Gasp^, 
Canada;  Eureka  district,  Nevada;  Cape  Hilgard  and  Cape  Louis  Napoleon, 
Arctic  regions. 

ObB.  See  S.  cavumbona  Hall. 

Strophonella  (?)  radiata  (Vanaxem).  Lower  Helderberg  (Dev.). 

Strophomena  radiata  Vanuxem,  Geol.  N.  Y. ;  Rep.  Third  Dist.,  1842,  p.  122,  fig. 

6.— Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  50,  fig.  1;— Pal. 

New  York,  III,  1859,  p.  193,  pi.  21,  figs.  8,  9;  pi.  18,  fig.  3. 
Streptorhynchns  radiatus  Miller,  American  Pal.  Fossils,  1877,  p.  134. 
Strophonella  radiata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt,  I,  1892,  p.  292. 
Loc,  Hudson,  Albany,  and  Schoharie  counties.  New  York. 

Strophonella  reversa  Hall.  GhemuDg  (Dev.). 

Strophodonta  reversa  Hall,  Geol.  Survey  Iowa,  I,  Pt.  II,  1858,  p.  494,  pi.  3,  fig.  4. 
Strophodonta  hybrida  Hall  and  Whitfield,  Twenty- third  Rep.  N.  Y.  State  Cab, 

Nat.  Hist.,  1873,  p.  239. 
Strophonella  reversa  Hall,  Twenty-eighth  Rep.  N.  Y.  State  Mus.  Nat.  Hist.,  1879, 

p.  154.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  293,  pi.  12,  figs. 

lft-20. 
Strophonellaf  (Strophodonta)  reversa  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol., 

1883,  pi.  43,  figs.  16-20. 
Loc.  Rockford,  Iowa;  Naples,  New  York. 

Strophonella  schohariensiB  (Castelnau).  Y  Upper  Helderberg  (Dev.). 

Orthis  Bohohariensis  Castelnau  Essai  Syst.  Sil.  PAm^rique  Septentrionaie,  1843, 

p.  36,  pi.  14,  fig.  5. 
Loc.  Schoharie,  New  York. 
Oha.  Compare  with  S.  ampla. 

Strophonella  semifiuMsiata  HalL  Niagara  (Sil.). 

Strophomena  ( Strophodonta f)  semifasciata  Hall,  Trans.  Albany  Inst.,  IV,  1863, 

p.  210. 
Strophonella  semifasciata  Hall,  Twenty-eighth  Rep.  N.  Y.  State  Mus.  Nat.  Hist., 

1879,  p.  154,  pi.  22,  figs.  1-3;  pi.  23,  figs.  7, 8 ;— Eleventh  Rep.  Indiana  State 

Geol.,  1882,  p.  292,  pi.  22,  figs.  1-3;  pi.  23,  figs.  7, 8;— Second  Ann.  Rep.  N.  Y. 

State  Geol.,  1883,  pi.  43,  figs.  4, 5.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt. 

1, 1892,  pi.  12,  figs.  4,  5. 
Loc.  Waldron,  Indiana;  Wisconsin. 
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BtroplLonella  striata  Hall.  Niagara  (Sil.). 

Strophomena  striata  Hall,  Geol.  N.  Y. ;  Rep.  Foarth  Dist.,  1843,  p.  104,  fig.  3;- 

Twelfbh  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  82. 
Strophodonta  striata  Hall,  Twenty-eighth  Rep.,  Ibidem,  1879,  p.  152,  pi.  23,  figs. 

l-6;^£leventh  Rep.  Indiana  State  Geol.,  1882,  p.  290,  pi.  23,  figs.  1-6.— Net- 

telroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  149. 
Leptaena  striata  Hall,  Pal.  New  York,  II,  1852,  p.  259,  pi.  53,  lig.  7. 
Strophodonta  (Strophonellaf )  striata  Hall,  Second  Ann.  Rep.  N.  Y.  State  Geol., 

1883,  pi.  43,  figs.  1-3. 
Strophonella  striata  Beecher  and  Clarke,  Mem.  N.  Y.  State  Mas.,  1, 1889,  p.  25,  pi. 

3,  figs.  1-8. 
Strophomena  hanoverensis  Foerste,  Proc.  Boston  Soc.  Nat.  Hist.,  XXIV,  1890.  p. 

301,  pi.  6,  fi«.  1. 
Strophonella  (Amphistrophia)  striata  Hall  and  Clarke,  Pal.  New  York,  YIII,  Ft. 

I,  1892,  p.  292,  pi.  12,  figs.  1-3. 
Strophomena  (Qrthothetes)  hanoverensis  Foerste,  Geol.  Ohio,  VII,  1895,  p.  567, 

pi.  27,  fig.  34;  pi.  31,  fig.  1, 
Loc.  Lockport,  New  York ;  Waldron  and  Hanover,  Indiana;  Louisville,  Kentucky. 

Syntrielasma  Meek  and  Worthen=Eiiteletes. 

SYBTBOPHIA  Hall  and  Clarke.    Genotype  Triplesia  lateralis  Whitfield. 

Syntrophia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  270;— Ibidem, 
Pt.  II,  1893,  p.  216;— Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist,  1896,  p.  836. 

Syntrophia  araobne  (Billings).  Upper  Cambrian. 

Stricklandiaf  arachne  Billings,  Pal.  Fossils,  I,  1862,  p.  85,  fig.  77. 

Syntrophia  arachne  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II.  1893,  p.  216. 

Loc.  Point  Levis,  Canada. 

Syntrophia  arethusa  (Billings).  Upper  Cambrian. 

Strioklnndiniaf  arethnsa  Billings,  Pal.  Fossils,  1, 1862,  p.  85,  fig.  78. 
Syntrophia  arethnsa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  216. 
Loc.  Point  Levis,  Canada. 

Syntrophia  (?)  armanda  (Billings).  Upper  Cambrian. 

Orthisf  armanda  Billings,  Pal.  Fossils,  1, 1865,  p.  303,  fig.  293.— Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  217. 

Loc.  PhilHpshurg,  Canada. 

Ohs,  This  species  may  prove  to  he  a  Billingsella.  In  the  interior  of  the  ventral 
valve  '*the  dental  plates  seem  to  form  an  imperfect  triangular  chamber'* 
(Billings).  If  there  is  present  a  true  spondylium  and  the  foramen  is  ''appar- 
ently open"  O.  armanda  will  prove  to  be  more  nearly  related  to  Syntrophia 
than  to  any  other  genus.  If,  however,  there  is  present  only  an  imperfect 
triangular  chamber  and  the  foramen  closed  by  a  deltidium,  then  the  species 
is  probabl^p  a  Billingsella. 

Syntrophia  barabnensis  (A.  Wincbell).  Upper  Cambrian. 

Orthis  barabuensis  A.  Winchell,  American  Jour.  Sci.,  2d  ser.,  XXXVII,  1864,  p.  228. 
Leptiena  barabuensis  Whitfield,  Ann.  Rep.  Geol.  Survey  Wisconsin,  1877,  p.  60,*— 

Geol.  Wisconsin,  IV,  1882,  pp.  171, 195,  pi.  1,  figs.  6, 7 ;  pi.  3,  fig.  6. 
Syntrophia  barabuensis  Hall  and  Clarke,  Pal,  New  York,  VIII,  Pt.  II,  1893, 

p.  216. 
Loc.  Near  Baraboo,  Wisconsin. 

Syntrophia  calcifera  (Billings).  Upper  Cambrian. 

Camarella  calcifera  Billings,  Canadian  Nat.  Geol.,  VI,  1861,  p.  318,  fig.  3;— Geol. 
Canada,  1863,  p.  231,  fig.  247;— Pal.  Fossils,  I,  1865,  p.  220.— Meek,  Sixth 
Ann.  Rep.  U.  S.  Geol.  Survey  Terr.,  1873,  p.  464. 
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Syntrophia  caldfera  (Billings) — Gontinued. 

Triplesia  calcifera  Walcott,  Mon.  U.  S.  Geol.  Survey,  VIII,  1884,  p.  75,  pi.  11, 

figs.  7,  8. 
Tripleciaf  calcifera  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  270. 
SyntTophia  ( f )  calcifera  Hall  and  Clarke,  Ibidem,  VIII,  Pt.  II,  1893,  p.  218,  pi.  62, 

fig.  24. 
Loe.  Point  Levis  and  Phillipsbnrg,  Canada;  Cow  Head,  Newfoundland;  near 

Malade  City,  Utah;    Eureka  district,   Nevada;   Carter  County,   Missouri 

(Keyes). 

Syntrophia  lateralis  (Whitfield).  Calciferous  (Ord.). 

Triplesia  lateralis  Whitfield;  Bull.  American  Mns.  Nat.  Hist.,  1886,  p.  303,  pi.  24, 

figs.  9-11. 
Syntrophia  lateralis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  270;— 

Ibidem,  VIII,  Pt.  II,  1893,  p.  216,  pi.  62,  figs.  1-10. 
Loc,  Fort  Casein,  Vermont. 

S3rntrophia  primordialis  (Whitfield).  Upper  Cambrian. 

Triplesia  primordialis  Whitfield,  Ann.  Rep.  Geol.  Survey  Wisconsin,  1877,  p. 

51;— Geol.  Wisconsin,  IV,  1882,  p.  172,  pi.  10,  figs.  1,  2. 
Triplecia  primordialis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  271. 
Syntrophia  primordialis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  218. 
Loc,  Adams  County,  Wisconsin. 

nrBIVOOTHTBIS  A.  Winchell.  Genotype  Spirifer  carteri  Hall. 

Syringotbyris  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1863,  p.  6. — 
Meek,  Ibidem,  1865,  p.  275;— Pal.  Ohio,  II,  1875,  p.  288.— White,  Wheeler's 
Expl.  Survey  west  100th  Merid.,  IV,  1875,  p.  90.— Herrick,  Bull.  Denison  Univ., 
IV,  1888,  p.  14.— Schuchert,  Ninth  Ann.  Rep.  N.  Y.  State  Geol.,  1890,  p.  28.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  47 ;— Thirteenth  Ann. 
Bep.  N.  Y.  State  Geologist,  1895,  p.  760. 

Syringotbyris  alta  Schuchert =Cyrtia  alta. 

ByTingothyriB  angalata  Simpson.  Waverly  (L.  Garb.). 

Syringotbyris  angulata  Simpson,  Trans.  American  Phil.  Soc,  n.  ser.,  XVI,  1889, 

p.  440,  fig.  5.— Schuchert,  Ninth  Ann.  Rep.  N.  Y.  State  Geol.,  1890,  p.  32. 
Loc.  Warren,  Pennsylvania. 

SlyringothyriB  carteri  (Hall).  Waverly  and  Burlington  (L.  Garb.). 

Spirifer  carteri  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  170.— Meek 

(partim).  Pal.  Ohio,  II,  1875,  p.  285  (not  his  figures^  S.  texta  Hall). 
Spirifer  (Crytiaf)  hannibalensis  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  1860, 

p.  647. 
Syringotbyris  typa  Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1863,  p.  7;— 

Proc.  Am.  Phil.  Soc.,  XII,  1870,  p.  252.— Hall  and  Clarke,  Pal.  New  York,  VIII, 

Pt.  II,  1893,  pp.  8, 48, 50,  pi.  26,  figs.  6, 7, 10;  pi.  27,  figs.  1-3. 
Spirifer  cuspidatus  Meek,  Proc.  Acad.  Nat.  Sci.,  Philadelphia,  1865,  p.  275;— Am. 

Jonr.  Sci.,  2d  ser.,  XLIII,  1867,  p.  407. 
Spirifer  cuspidatus  f  Meek,  U.  S.  Geol.  Expl.,  40th  Pari.,  IV,  1877,  p.  87. 
Syringotbyris  cuspidatus  Walcott  (non  Martin),  Mon.  U.  S.  Geol.  Survey,  VIII, 

1884,  p.  219,  pi.  3,  tig.  11.— Herrick  (partim),  BuU.  Denison  Univ.,  Ill,  1888,  p. 

41,  pi.  1,  fig.  7;  pi.  2,  fig.  17  (non  pi.  5,  figs.  4-7=S.  herricki). 
Syringotbyris  carteri  Schncbert,  Ninth  Ann.  Rep.  N.  Y.  State  Geol.,  1890,  p.  30. — 

Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  87,  pi.  40,  fig.  10. 
Syringotbyris  typa  Hall  and  Clarke,  Pal.  New  York.  VIII,  Pt.  II,  1893,  p.  48,  fig.  40. 
Syringotbyris  hannibalensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895, 

pi.  25,  figs.  33-35. 
Loe.  Licking  County  and  Bedford,  Ohio;  Burlington,  Iowa;  Marion  and  Pike, 

counties,  Missouri ;  White  Pine  and  Eureka  districts,  Nevad«k\  tl^^x.  <iVK^- 

denin,  Montana. 
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SyringothyriP  cuspidatus  Walcott,  and  Herrick=S.  carteri. 
Syiingothyria  extennata  (Hall).  Waverly  (L.  Garb.). 

Spirifer  extenaatas  Hall,  Geol.  Sarvey  Iowa,  I,  Pt.  II,  1858,  p.  520,  pi.  1,  fig.  6.- 
White,  Wheeler's  Expl.  and  Surv.  west  100th  Merid.,  1875,  p.  88,  pi.  5,  fig.  9. 

SyriDgothyris  halli  A.  Winchell,  Proc.  Acad.  Nat.  Sci.  Phlladelyhia,  1863,  p.  8. 

Syrmgothyris  extenuata  Schachert,  Ninth  Ann.  Rep.  N.  Y.  State  Geol.,  1890, 
p.  33. — Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  86. 

Loc.  Burlington,  Iowa;  Clarksville,  Missouri;  Battlecreek,  Michigan;  Moun- 
tain Spring,  Nevada. 

Syringothyria  gigas  (Troost).  Subcarboniferoas. 

Cyrtia  gigas  Troost,  Sixth  Geol.  Report  Tennessee,  1841,  p.  12. 
Syringothyris  gigas  Schuchert,  Ninth  Ann.  Rep.  N.  Y.  State  Geol.,  1890,  p.  33. 
Loc.  Harpeth  River,  Tennessee. 

Syringothyris  halli  Winchell=:S.  carteri  extennata. 

Syringoth3rri8  herricki  Schnchert.  Waverly  (L.  Garb.). 

Syringothyris  cuspidatus  Herrick  (partim).  Bull.  Denison  Univ.,  Ill,  1888,  pi.  5, 

figs.  4-7  (not  pis.  1, 2). 
Syringothyris  herricki  Schuchert,  Ninth  Ann.  Rep.  N.  Y.  State  Geologist,  1890, 

p.  36.— Herrick,  Geol.  Ohio,  VII,  1895,  pi.  21,  figs.  4-7. 
Loe,  Granville,  Ohio. 

SyringothyriB  missonri  HaU  and  Clarke.  Ohonteaa  (L.  Oarb.). 

Syringothyris  missonri  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  p. 

363,  pi.  39,  figs.  29-31. 
Loc.  Chouteau  Springs,  Missouri. 

Syringothyria  (?)  plena  (Hall).  Bnrlington  (L.  Garb.). 

Spirifer  plena  Hall,  Geol.  Survey  Iowa,  1, 1858,  p.  603,  pi.  13,  fig.  4. 
.  Syringothyris?  plena  Schuchert,  Ninth  Ann.  Rep.  N.  Y.  State  Geologist,  1890,  p.  37. 
Spirifer  plenus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  31, 39, 48, 

pi.  37,  figs.  32, 33. 
Syringothyris  plena  Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  88,  pi.  40,  fig.  8. 
Loc.  Burlington,  Iowa;  Hannibal,  Missouri;  Quincy,  Illinois. 

Syringothyria  randalli. Simpson.  Waverly  (L.  Oarb.). 

Syringothyris  randalli  Simpson,  Trans.  American  Phil.  Soc.,  n.  ser.,  XVI,  1889, 
p.  441,  fig.  6.~Schuchert,  Ninth  Ann.  Rep.  N.  Y.  State  Geologist,  1890,  p. 
36.— HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  50,  pi.  27,  figs.  13-16. 

Loo,  Near  Warren  and  Union  City,  Pennsylvania. 

Syringothyru  tezta  (Hall).  Waverly  to  Keoknk  (L.  Garb.). 

Spirifer  cuspidatus  Yandell  and  Shumard,  Cont.  Geol.  Kentucky,  1847,  pp.  19, 21. 
Spirifer  textus  HaU,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  169.— 

White,  Second  Ann.  Rep.  Indiana  Bureau  Statistics  and  Geol.,  1880,  p.  512, 

pi.  7,  figs.  1,  2;— Tenth  Rep.  Indiana  State  Geol.,  1881,  p.  144,  pi.  7,  figs.  1, 2. 
Spirifer  subcuspidatus  Hall,  Geol.  Survey  Iowa,  I,  1858,  p.  646,  pi.  20,  fig.  5;— 

Pal.  New  York,  IV,  1867,  p.  249. 
Spirifer    propinquus  HaU,  Geol.  Survey  Iowa,  I,   1858,    p.    647. — Meek  and 

Worthen,  Geol.  Survey  lUinois,  1868,  III,  p.  530,  pi.  19,  fig.  8. 
Spirifer  carteri  Meek  (partim),  Pal.  Ohio,  II,  1875,  pi.  14,  fig.  7. 
Spirifer  cuspidatiformis  Miller,  North  American  Geol.  Pal.,  1889,  p.  372. 
Syringothyris  texta  Schuchert,  Ninth  Ann.  Rep.  N.  Y.  State  Geol.,  1890,  p.  34.— 

Keyes,  Geol.  Survey  Missonri,  V,  1895,  p.  88. 
Syringothyris  subcuspidatus  and  texta  Hall  and  Clarke,  Pal.  New  York,  VIII, 

Pt.  II,  1893,  p.  50,  pi.  26,  figs.  8,  11  ( f9, 12) ;  pi.  27,  figs.  4-12, 18. 
Loo.  New  Albany  and  New  Providence,  Indiana;  near  Louisville,  Kentucky; 

SciotoriUe,  Ohio;  Keokuk,  lovr a*,  ^aif^vvr  imol^^qitil^^M)  UUnois. 
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Syringotliyris  typa  Wmcliell=S.  carteri. 

TESSBEATELLA  d'Orbigny. 

Genotype  Terebratala  chilensis  Brod.=Terebratala  dorsata  Gmelin. 

Terebratella  d'Orbigny,  Pal.  Franc.  Ter.  Cret.,  IV,  1847,  p.  110.— Dall,  American 
Jonr.  Conch.,  VI,  1870,  p.  115. — Beecher,  Trans.  Connecticut  Acad.,  IX,  1893, 
p.  377. 

Terebratella  califomica  Stanton.  Upper  Cretaceoas  (Knoxville). 

Terebratella  califomica  Stanton,  Bnll.  U.  S.  Geol.  Surrey,  133, 1896,  p.  33,  pi.  1, 

figs.  12,  13. 
Loc.  Cottonwood  Creek,  Tehama  County,  California. 

Terebratella  (?)  dnbitanda  (Cooper).  ?  Upper  Cretaceoas. 

Megerlia  dubitanda  Cooper,  Bull.  California  State  Mining  Bureau,  4, 1894,  p.  50, 

pi.  3,  figs.  48,  49. 
Loe,  Lajolla  and  Point  Loma,  California. 

Terebratella  (?)  imbricata  (Cooper).  ?  Upper  Cretaceous. 

Megerlia  imbricata  Cooper,  Bull.  California  State  Mining  Bureau,  4,  1894,  p.  51, 

pi.  3,  figs.  50,51. 
Loe,  Lajolla,  California. 

Terebratella  obeaa  Oabb.  Cretaceoas  (Chtco). 

Terebratella  obesa  Gabb,  Geol.  Survey  California,  Pal.,  I,  1864,  p.  206,  pi.  26, 

fig.  lai. 
f  Terebratella  obesa  Whiteaves,  Mesozoic  Fossils,  Geol.  Survey  Canada,  1, 1884, 

p.  245. 
Loc,  Texas  Flat,  Placer  County,  California;  Queen  Charlotte  Island. 

Terebratella  plicata  (Say).  Cretaceoas. 

Terebratula  plicata  Sny,  American  Jour.  Sci.,  II,  1820,  p.  43; — Jonr.  Acad.  Nat. 

8ci.  Philadelphia,  VI,  1829,  p.  73,  pi.  3,  figs.  5,  6, 
Terebratula  sayi  Morton,  Syn.  Cret.  United  States,  1834,  p.  71,  pi.  3,  figs.  3,4; — 

American  Jonr.  Sci.,  XLVIIl,  1845,  p.  283. 
Terebratella  plicata  d'Orbigny,  Prod.  Pal.,  1849,  p.  259. — Gabb,  Proc.  American 

Phil.  Soc,  VIII,  1861,  p.  193. — Credner,  Zeitscr.  d.  Deiischen  Geol.  Gessel., 

1870,  p.  224.— Whitfield,  Mon.  U.  S.  Geol.  Survey,  IX,  1885,  p.  12,  pi.  1, 

figs.  5-9. 
Loc.  New  Jersey. 

Terebratella  vannzemi  (Lyell  and  Forbes).  Cretaceoas. 

Terebratula  vannxemiana  Lyell  and  Forbes,  Proc.  Geol.  Soc.  London,  1844,  p.  308, 

with  figures. 
Terebratula  vanuxemi  Lyell  and  Forbes,  Quart.  Jonr.  Geol.  Soc.  London,  I, 

1845,  p.  62,  with  figures. 
Terebratella  vanuxemiana  d'Orbigny,  Prod.  Pal.,  1849,  p.  259. — Gabb,  Proc.  Acad. 

Nat.  Sci.  Philadelphia,  1861,  p.  19;— Proc.  American  Phil.  Soc,  VIII,  1861, 

p.  194.— Whitfield,  Mon.  U.  S.  Geol.  Survey,  IX,  1885,  p.  14,  pi.  I,fig8. 1-4. 
Terebratella  vanuxemi  Hollick,  Trans.  N.  Y.  Acad.  Sci.,  XI,  1892,  p.  98,pl.  1, 

fig.  6. 
Loo,  New  Jersey ;  Tottenville,  Staten  Island. 

Terebratella  wbitneyi  Gabb=Bbynchonella  wbitneyi. 
TESEBRATULA  Llhwyd.  Genotype  T.  perovalis  Sowerby. 

Terebratula  Llhwyd,  Lithophylacii  Britannici  Ichnographia,  1696. — Hall,  Pal. 
New  York,  IV,  1867,  p.  386.— DaU,  American  Jour.  Conch.,  VI,  1870,  p.  101.— 
Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  158. 

Terebratala  senigma  d'Orbigny  =:Bhyncboii%11a  ^mgoi^ 
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Terebratnla  aenigma  Darwiii=Rhynchoiiella  andain. 

Terebratnla  acuminatissima  Gastelnaa=Spirifer  acuminatas. 

Terebratula  andii  d'Orbigny=Biitelete8  andii. 

Terebratula  antissiensis  d'OrbigDy=Bhynchonella  antissiensis. 

Terebratnla  atlantica  Morton=Terebratalina  atlautica. 

Terebratnla  arcnata  Swallow  (non  Eoemer)=Diela8ma  shnmardannm. 

Terebratnla  angnita  Hall  and  Whitfield.  Triassic-Jnrassic 

Terebratala  augasta  Hall  and  Whitaeld,  King^s  U.  S.  Geol.  Expl.  40th  Pari.,  lY, 
1877,  p.  285,  pi.  7,  figs.  7-10.— White,  Bull.  U.  8.  Geol.  Snrvey  Terr.,  IV, 
1880,  p.  108;— Twelfth  Ann.  Rep.  U.  S.  Geol.  Survey  Terr.,  1883,  p.  109. 

Loo.  Shoshone  Springs,  Nevada ;  Triassic,  southwestern  Idaho. 

Terebratnla  bicanalicnlata  Scblotheim.  Jurassic 

Terebratula  bicaualiculata  Schl.,  M^ni.  Soc.  G^l.  France,  2d  ser,  IV,  1851,  p.  31, 

pi.  8,  figs.  17-19. 
Terebratula  comuta  Burmeister  and  Geibel,  Abh.  Naiurf.  Gessel.  HaUe,  VI,  1862, 

p.  127. 
Loc.  Europe;  Dona  Ana,  Chile. 

Terebratula  bisacnla  McChesney.  Kaskaskia  (L.  Carb.). 

Terebratula  bisacula  McChesney,  Descriptions  New  Fossils,  1861,  p.  82. 
Loc.  Chester  and  Golconda,  Illinois. 

Terebratula  borealis  Castelnau=Glitambonite8  borealis. 
Terebratula  bovidens  Morton =Diela8ma  bovidens. 

Terebratnla  brevilobata  Swallow.  Warsaw  (L.  Garb.)* 

Terebratula  brevilobata  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  II,  1863,  p.  84. 
Loc.  Ste.  Genevieve  County,  Missouri. 

Terebratula  burlingtonensis  White=Diela8nia  bnrlingtonensis. 
Terebratula  camila  Morton=T.  harlani. 

Terebratnla  canipes  Eaveuel.  Jackson  (Eocene). 

Terebratula  canipes  Ravenel,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  II,  1844,  p.  97.— 

Conrad,  American  Jour.  Conch.,  I,  1865,  p.  15. 
Loc.  South  Carolina. 

Terebratnla  cameoidea  Gnppy.  Eocene. 

Terebratnla  carneoidea  Guppy,  Quart.  Jour.  Geol.  Soc.  London,  XXII,  1866, 

p.  296,  pi.  19,  fig.  2. 
Loc.  San  Fernando,  Trinidad. 
Oha.  May  be  the  same  as  living  Terebratula  cubensis  Ponrtales  (Dall)=LiothyriB 

sphenoidea.  (Philippi).     The  latter  also  occurs  fossil  in  the  Plioceue  of 

Calabria  and  Sicily  (Davidson). 

Terebratnla  chilienBis  d'Orbigny.  Quarternary. 

Terebratula  chilensis  d'Orbigny,  Voyage  dans  PAm^riqne  M^rid.,  Pal.,  1842, 

p.  163. 
Loc.  Coquimbo,  Chile. 

Terebratula  cboctawensis  Sbumard=Eingina  wacoensis. 
Terebratula  coiicinna  Bayle  and  Goqnand=Ilhynchonella  SBnigma. 
Terebratula  cooperensis  Miller r=Seminula  parva. 

Terebratnla  oopiapensiB  Moricke.  Jorassic. 

Terebratula  copiapensis  Moricke,  Nenes  Jahrb.  f.  Mineral.,  Beilageband,  IX, 

1894,  p.  63,  pi.  2,  figs.  5a-5c. 
Loc.  Quebrada  de  Marionnga,  Chile. 
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Terebratula  demiaairostriB  Conrad.  Eoceoe. 

Terebratula  demiaBirostra  Conrad,  Kerr's  Geol.  North  Carolina,  App.  A,  1875, 

p.  18,  pi.  3,  fig.  1. 
Loe»  Wilmington,  North  Carolina. 

Terebratula  derbyana  Bathban.  Middle  Devonian. 

Terebratula  derbyana  (Hartt  MS.)  Rathbnn,  Bull.  Buffalo  Soo.  Nat.  Hist.,  I, 
1874,  p.  236,  pi.  10,  figs.  15,  17,  22,  24,  25.— Rathbun,  Proo.  Boston  Soc.  Nat. 
Hist.,  XX,  1879,  p.  35. 

Loe.  Erere,  Province  of  Para,  Brazil. 

Terebratula  domeykana  Bayle  and  Goqaand.  Jnrassic. 

Terebratula  domeykana  Bayle  and  Coquand,  Mdm.  Soc.  G^ol.  France,  2d  ser., 
IV,  1851,  p.  30,  pi.  8,  figs.  1-3.— Burmeister  and  Geibel,  Abh.  Natorf.  Gessel. 
Halle,  VI,  1862,  p.  126.— Morioke,  Neues  Jahrb.  f.  Mineral.,  Beilageband,  IX, 
1894,  p.  64. 

Loe.  Sierra  de  la  Ternera,  Dona  Ana,  and  Juntas,  Chile. 

Terebratula  dorenbergi  Felix.  Upper  Jurassic. 

Terebratula  dorenbergi  Felix,  Palieontographica',  XXXVII,  1891,  p.  176,  pi.  27, 

figs.  8-8b. 
Loc,  Cerro  de  Titania,  Oaxaco,  Mexico. 

Terebratula  elia  Hall.  Middle  Devonian. 

Terebratula  elia  Hall,  Pal.  New  York,  IV,  1867,  p.  390,  pi.  60,  figs.  26-28. 
Loe,  Waterloo,  Iowa. 

Terebratula  elongata  of  American  authors =Dielasma  bovidens. 
Terebratula  emarginata  Sowerby.  Jurassic. 

Terebratula  emarginata  (Sowerby)  Bayle  and  Coquand,  VL€m.  Soo.  G^ol.  France, 

2d  ser.,  IV,  1851,  p.  32,  pi.  8,  figs.  7-9. 
Loo  Europe;  Dona  Ana,  Chile. 

Terebratula  ficoides  Bayle  and  Coquand.  Jurassic. 

Terebratula  ficoidee  Bayle  and  Coquand,  M^m.  Soc.  G^ol.  France,  2d  ser.,  IV, 
i  1851,  p.  30,  pi.  8,  figs.  20-22. 

Loc,  Dona  Ana,  Chile. 

Terebratula  floridana  Morton=Terebratulina  floridana. 
Terebratula  formosa  Hall=Dielasma  formosum. 
Terebratula  fragilis  Morton=Terebratula  harlani. 
Terebratula  gaudryi  d'Orbigny=Enteletes  gaadryi. 
Terebratula  geniculosa  McCheBney=Dielasina  bovidens. 
Terebratula  glossa  Conrad  =Terebratulina  atlantica. 
Terebratula  gorbyi  MillersDielasma  gorbyi. 

Terebratula  gottsohei  Steinman.  Jurassic. 

Terebratula  gottsohii  Steinman,  Neues  Jahrb.  f.  Miu.,  Beilageband,  1881,  p.  252, 

pi.  14,  figs.  7, 8. 
Loc,  Caracoles,  Bolivia. 

Terebratula  gracilis  Swallow  (non  Yon  Buch)=T.  swallovana. 
Terebratula  guadalupae  Boemer=Terebratulina  guadalupae. 
Terebratula  haUiana  Gabb=Terebratulina  atlantica. 

Terebratula  harlani  Morton.  Upper  Cretaceous. 

Terebratula  harlani  Morton,  American  Jour.  Sci.,  XVIII,  1829,  p.  250,  pi.  3,  fig. 
16;— Ibidem,  XVII,  1829,  p.  283;— Jour.  Acad.  Nat.  Sci.  Philadelphia,  VI, 
1829,  p.  73,  pi.  3,  figs.  1-4, 7, 8;— Syn.  Cret.  U.  S.,  1834,  p.  70,  pi.  3,  fig.  1  \  pL9» 
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Terebratola  harlani  Morton — Gontinaed. 

figs.  2,  8,  9.— Gabb,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1861,  p.  18;— Proe. 

American  Phil.  Soc.,  VIII,  1861,  p.  196. — Credner,  Zeit.  d.  Deatschen  GeoL 

Geasel,  1870,  p.  221. —Whitfield,  Mon.  U.  8.  Geol.  Survey,  IX,  1885,  p.  6,  pi  1, 

figs.  15-23. 
Terebratola  fragilis  Morton  (non  Schloth.),  Jour.  Acad.  Nat.  Sci.  Philadelphia, 

VI,  1829,  p.  75,  pi.  3,  figs.  3, 4;— American  Jour.  Sci.,  XVIII,  1829,  p.  250,  pi.  3, 

fig.  17;— Ibidem,  XVII,  p.  283;— Syn.  Cret.  U.  S.,  1834,  p.  70,  pi.  3,  fig.  2. 
Terebratula  perovalis  Morton  (uon  Sowerby),  Jour.  Acad.  Nat.  Sci.  Philadelphia, 

VI,  1829,  p.  77,  pi.  3,  figs.  7,  8. 
Terebratula  Camilla  Morton,  Syn.  Cret.  U.  S.,  1834,  p.  70,  in  text. 
Terebratula  harlani  var.  discoidea  Morton,  Syn.  Cret.  U.  8.,  1833. 
Terebratula  harlani  var.  rectilatera  Morton,  Ibidem. 
Terebratula  subfragilis  d'Orbigny,  Prod.  Pal.,  II,  1849,  p.  258. 
Terebratula  atlantica  (non  Morton)  Gabb,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 

1861,  p.  18. 
Loc,  New  Jersey ;  Delaware  and  South  Carolina. 

Terebratula  liarmoiiia  HalI=Eanella  harmonia. 

Terebratula  hastata  of  American  autbor8=Diela8ma  bovideus. 

Terebratula  helena  Whitfield.  Upper  Cretaceoas. 

Terebratula  helena  Whitfield,  Ludlow's  Rep.  Black  Hills  Dakota,  1875,  p.  103, 

figs.  5-10. 
Loc,  North  of  Belle  Fourche,  South  Dakota. 

Terebratula  hocbstetteri  Tonla=Dielasma  bocbstetteri. 

Terebratula  hohmanni  Moricke.  Jurassic. 

Terebratula  hohmanni  Moricke,  Neues  Jahr.  f.  Mineral.,  Beilageband,  IX,  1894, 

p.  64,  pi.  6,  figs.  4a,  4b. 
Loc,  Quebrada  de  Maricunga,  Chile. 

Terebratula  humboldtensiB  Gabb.  Triassic. 

Terebratula  humboldteusis  Gabb,  Geol.  Survey  California,  Pal.,  I,  1864,  p.  34, 
pi.  6,  fig.  35.— Hall  and  Whitfield,  King's  U.  S.  Geol.  £xpl.  40th  Pari.,  IV, 
1877,  p.  282,  pi.  6,  figs.  22-24.— Whiteaves,  Cont.  Canadian  Pal.,  1, 1889,  p.  129. 

Loc,  Star  Cauyon,  Humboldt  County,  and  Dun  Glen  Pass,  Pah-Ute  Hange,  Nevada ; 
Nicola  Lake,  Canada. 

Terebratula  ignaciana  d'Orbigny.  Jurassic. 

Terebratula  ignaciana  d'Orbigny,  Voyage  dans  TAm^riqne  M^rid.,  Pal.,  1842,  p. 

63,  pi.  22,  figs.  14, 15. — ^Darwin,  Geological  Observations  on  South  America, 

1846,  p.  216. 
Loc,  Cordillere  du  Chili,  South  America. 

Terebratula  inca  Forbes =T.  perovalis. 

Terebratula  inconstans  Herrick=Cryptonella  inconstans. 

Terebratula  inomata  McGbesney.  '<  Keokuk  to  Coal  Measures.'' 

Terebratula  inornata  McChesney,  New  Pal.  Fossils,  1860,  p.  48. 
£oo.  Sangamon  County,  Illinois. 

Terebratula  itaitubensis  Derby=Dielasma  itaifcubense. 

Terebratula  jucunda  Hall.  Mi<^dle  Devonian. 

Terebratula  jucunda  Hall,  Pal.  New  York,  IV,  1867,  p.  390,  pi.  60,  figs.  29-31.— 
Nettelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  154. 
Loo,  Waterloo,  Iowa;  Jeiferson  and  Clark  counties,  Indiana. 

Terebratula  lacbryma  Morton=Terebratuliua  lachryma. 
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Terebratola  laonnosa  Schl.  Jarassic. 

Terebratnla  husanosa  (Schl.)  Bayle  and  Coqnand,  M^m.  Soc.  G^ol.  France,  ser.  ii, 

IV,  1851,  p.  29,  pi.  3,  figs.  10,  11. 
Loe,  Europe ;  Dona  Ana,  Chile. 

Terebratola  lapiUiu  Morton.  Goal  Measures. 

Terebratnla  lapilluB  Morton,  American  Jonr.  Sci.,  XXIX,  1836,  p.  153,  pi.  26,  fig.  36. 
Loc»  Junior  Furnace,  Scioto  County,  Ohio. 
Ob$.  Not  determloable. 

Terebratnla  lecta  Gappy.  Eoceue. 

Terebratnla  lecta  Guppy,  Quart.  Jour.  Geol.  Soc.  London,  XXII,  1866,  p.  296,  pi. 

19,  fig.  3. 
Loc,  San  Fernando,  Trinidad. 

Terebratnla  lens  Hall=Cryptonella  lens. 
Terebratnla  leonensis  Gonrad=Kingena  leonensis. 

Terebratnla  liardenaiB  Whiteaves.  Triassic. 

Terebratnla  liardensis  Whiteaves,  Cent.  Canadian  Pal.,  I,  1889,  p.  130,  pi.  17, 

fig.  2.    (Abstract  of  same  pub.  1888. ) 
Zoo,  Liard  Riyer,  Canada. 

Terebratnla  lincklieni  Hall=Eunella  lincklseni. 
Terebratnla  marcyi  Shninard=Enmetria  marcyi. 

Terebratnla  meridionalis  Conrad.  Oolite  or  Gretaceons. 

Terebratnla  meridionalis  Conrad,  U.  S.  Astronomical  Exped.  to  the  Southern 

Hemisphere,  1855,  p.  282,  pi.  42,  fig.  10. 
Loc,  Cordillera  de  Dona  Ana,  Chile. 

Terebratnla  mesogona  Gastelnan.  Formation.? 

Terebratula  mesogona  Castelnan  (non  Phillips),  Essai  Syst.  Sil.  TAm^rique  Sep 

tentrionale,  1843,  p.  40,  pi.  13,  fig.  3. 
Loc,  Vicinity  of  Quebec,  Canada. 
Oh$,  Undeterminable. 

Terebratnla  mezicana  Hall.  f  Upper  Oarboniferous. 

Terebratnla  mexicana  Hall,  Emory's  Rep.  U.  S.  and  Mexican  Bonud.  Survey,  I, 

1857,  pi.  20,  fig.  2. 
Loo,  Not  given. 
Ob$,  Undefined.    Compare  with  Seminula  argentea. 

Terebratnla  millipnnctata  Hall=Dielasma  bovidens. 
Terebratnla  mormoni  Marcou=Hustedia  niormoni. 
Terebratnla  navicella  Hall=Gentronella  navicella. 

Terebratnla  nitens  Gonrad.  Miocene. 

Terebratula  nitens  Dana,  Wilkes's  U.  S.  Erped.,  X,  1849,  p.  726,  pi.  19,  fig.  1. 

(Conrad's  earlier  description  I  have  not  found. ) 
Rhynchonella  nitans  Conrad,  American  Jour.  Conch.,  1865,  p.  154. 

Terebratnla  nnoiformis  Morton.  Goal  Measures^ 

Terebratnla  nuciformis  Morton,  American  Jonr.  Sci.,  XXIX,  1836,  p.  150,  pi.  2, 

fig.  5. 
Loo,  Putnam  HUl  east  of  Flint  Ridge,  Ohio. 
Obt.  Not  defined  so  as  to  be  recognizable. 

Terebratnla  nncnla  Sowerby= Rhynchonella  nncnla. 
Terebratnla  occidentalis  Miller =Dielasma  occidentale. 
Terebratnla  ovoides  Eaton ^^Bensselfieria  ovoides. 
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Terebratola  Ontario  Hall.  Hamilton  (Dev.). 

Terebratala  Ontario  Hall,  Pal.  New  York,  IV,  1867,  p.  418,  pi.  60,  figs.  45-48. 
Loc,  Canandaigua  Lake,  New  York. 

Terebratala  ornithocephala  Bayle  and  Coquand=T.  snbovoid^. 
Terebratala  parva  Swallow==Seminalaparva. 

Terebratala  patagonica  Sowerby.  Tertiary. 

Terebratala  patagonica  Sowerby,  Darwin's  Geol.  Observations  on  Sonth  America, 

1846,  p.  252,  pi.  2,  fig.  25. 
Loc.  St.  Josef  and  St.  Julian,  Patagonia. 

Terebratala  pennata  AtwatersrSpirifer  x>ennatas. 

Terebratala  (Zeilleria)  perforata  Piette.  Jarassic. 

Terebratula  (Zeilleria)  perforata  (Piette)  Moricke,  Neoes  Jahrb.  f.  Mineral, 

Beilageband,  IX,  18.)4,  p.  65. 
Loc,  Europe;  Sierre  de  la  Ternera,  Cbilo. 

Terebratala  perinflata  Sbamard.  Upper  Carboniferoas. 

Terebratala  perinflata  Shumard,  Trans.  St.  Loais  Aoad.  Sci.,  1, 1859,  p.  392. 
Loc,  Guadalupe  Mountains,  Texas. 

Terebratala  perovalis  Eatou  (non  Sowerby) =Rens8el8Bria  ovoides« 
Terebratala  perovalis  Morton  (non  Sowerby)  =T.  harlani. 

Terebratala  perovalis  Sowerby.  Jarassic 

Terebratala  inca  Forbes,  Darwin's  Geol.  Observations  S.  America,  1846,  p.  268,  pL 

5,  figs.  19-20. 
Terebratala  perovalis  Bayle  and  Coquand,  M^m.  Soc.  G<^ol.  France,  ser.  ii,  IV, 

1851,  p.  22,  pi.  8,  figs.  15, 16.— Gottsche,  Palseontographica,  Suppl.,  Ill,  1878, 

p.  33,  pi.  4,  fig.  9. — Steinman,  Nenes  Jahrb.  f.  Min.,  Beilageband,  I,  1881,  p. 

252.— Moricke,  Ibidem,  Beilageband,  IX,  1894,  p.  65,  pi.  3,  figs.  6a-6c. 
Loc.  Europe;  Manflas,  Tres  Graces,  Iquiqne,  and  Espinazito,  Chile;  Caracoles, 

Bolivia. 

Terebratala  peruviana  d'Orbigny=Seminula  argentea. 
Terebratula  planirostra  Hall = Cry ptonella  planirostris. 
Terebratula  planosalcata  Meek  and  Worthen=Cleiotliyri8  roissyi. 
Terebratala  plicata  Say=Terebratella  plieata. 

Terebratala  poeyana  Lea.  ?  Jarassic. 

Terebratula  poeyana  Lea,  Trans.  American  Phil.  Soc,  n.  ser..  YII,  1841,  p.  260, 

pi.  10,  fig.  13. 
Loc,  Habana,  Cuba. 

Terebratala  pri8ca=Atrypa  reticalaris. 

Terebratala  punctata  Sowerby.  Liassic 

Terebratula  punctata  Sowerby,  Mineral  Conch.,  I,  1812,  p.  46,  tab.  15,  fig.  4.— 
Davidson,  British  Oolitic  and  Liassic  Brach.,  Pal.  Soc,  1852,  p.  45. — Bor- 
meister  and  Geibel,  Abh.  Naturf.  Gessel.  Halle,  VI,  1862,  p.  127. 

Terebratula  cfr.  punctata  Behrendsen,  Zeit.  der.  Deutschen  GeoL  Gessel.,  XLIII, 
1891,  p.  395. 

Terebratala  (Waldheiraia)  pnnctata  (Sowerby)  Moricke,  Neues  Jahrb.  f.  Min- 
eral., Beilageband,  IX,  1894,  p.  66. 

Loc,  Europe;  Portezuelo  Aucho^  Argentine  RepubUc;  Manflas,  Juntas,  Chile. 

Terebratula  raimondiana  Gabb.  fCretaceous. 

Terebratula  raimondiana  Gabb,  Jour.  Acad.  Nat.  Soi.  Philadelphia,   2d  ser., 

VIII,  1881,  p.  298,  pi.  42,  fig.  9. 
Loc,  Near  OUou,  Peru. 
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Terebratula  reticiilaris= Atrypa  reticularis. 

Terebratola  rectirostra  HaU=Gryptouella  rectirostris. 

Terebratula  repellini  d'Orbigny.  Jarassic. 

Terebratala  repellini  Angailera,  Datos  para  la  Oeologia  de  Mexico,  1893,  p.  18. 
Loc,  Enrope;  Mexico. 

Terebratula  robvsta  Whiteaves.  Jarassic  ( fCretaceous). 

Terebratula  robnsta  Whiteaves.  Cont.  Canadian  Pal.,  I,  1889,  p.  163,  pi.  22,  figs. 

1,2. 
Loc,  Rooky  Mountains,  near  Deyils  Lake,  Canada. 
Oh$.  The  horizon  of  this  locality  is  probably  Jurassic  (Stanton). 

Terebratula  rockymontana  Marcou=Pugnax  rockymontana. 

Terebratula  romingeri  Hall=Cran<nena  romiugeri. 

Terebratula  rowleyi  Worthen=rDielasma  rowleyi. 

Terebratula  royssii  d'Orbigny  (non  L'fiveill6)=Seniinula  argentea. 

Terebratula  royssii  Marcou=Cleiothyris  roissyi. 

Terebratula  sacculus  Dawson^  and  Davidson =Dielasma  sacculus. 

Terebratula  semisiiiiplez  White.  Triassic. 

Terebratula  semisimplex  White,  Bull.  U.  S.  Geol.  Survey  Terr.,  V,  1879,  p.  108. 
Loc,  Southeastern  Idaho. 

Terebratula  serpentina  Owen=Eumetria  marcyi. 
Terebratula  shumardana  Miller=Diela8ma  shumardanum. 
Terebratula  simulator  Hal]=Eunella  simulator. 
Terebratula  spiriferoides  Eatour=Athyris  spiriferoides. 

Terebratnla  sabezeavata  Conrad.  Oolite  or  Cretaceous. 

Terebratula  subexcavata  Conrad,  U.  8.  Astronomical  Exped.  to  the  Southern 

Hemisphere,  1855,  p.  282,  pi.  41,  ^g,  4. 
Loc,  Cordillera  de  Dona  Ana,  Chile. 

Terebratula  subfragilis  d'Orbigny=T.  harlani. 

Terebratnla  subovoideB  Boemer.  Lias  (Jurassic). 

Terebratula  ornithocephala  (non  Sowerby)  Bayle  and  Coquand,  M6m.  Soo.  G^ol. 

France,  2d  ser,  IV,  1851,  p.  18,  pi.  8,  figs.  12-14. 
Terebratula  subovoides  Behrendsen,  Zeit.  der  Deutscheu  Geol.  Gessel.,  XLIII, 

1891,  p.  395. — Muricke,  Neues  Jahrb.,  f.  Mineral.,  Beilageband,  IX,  1894,  p.  66. 
Loc,  Europe;   Valle  lenas  amorillas,   Rio  Salado,  Argentine  Republic;   Mine 

Amolanas,  Manflas,  and  Tres  Cruces.  Chile. 

Terebratnla  subnumismalifl  Davidson?.  Lias  (Jurassic). 

Terebratnla  subnumismalis  Davidson,  British  Oolitic  and  Liassic  Brach.,  Pal. 

Soc,  1852,  p.  36,  pi.  51,  fig.  10. 
Terebratula  cfr.  subnumismalis  Behrendsen,  Zeit.  der.  Deutscheu  Geol.  Gessel., 

XLIII,  1891,  p.  396. 
Loc.  Europe ;  Rio  Salado,  Argentine  Republic. 

Terebratnla  snbretziforma  McChesney.  Kaskaskia  (L.  Garb.)* 

Terebratula  subretziaforma  McChesney,  Descrip.  New  Fossils,  1861,  p.  82. 
Loc.  Fountain  Bluff,  Illinois. 

Terebratula  subtetrasdra  Conrad =Rhynchonella  anduin. 
Terebratula  subtilita  Hall =Sem  inula  argentea. 
Terebratula  suUivanti  nall=Eunella  sullivauti. 
Bull.  87 29 
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Terebratnla  swallovana  Miller.  Kaskaskia  (L.  Garb.). 

Terebratnla  gracilis  Swallow  (non  von  Bach)f  Tranfi.  St.  LoniB  Acad.  Sci.,  II, 

1863,  p.  83. 
Terebratnla  swallovana  Miller,  American  Pal.  Foes.,  2d  ed.,  1883,  p.  299. 
Loc,  St.  Marys,  Missouri ;  Chester,  Illinois. 

Terebratnla  tayloriana  Lea=Bhynchonella  tayloriana.  ^ 
Terebratnla  tetraedra  SowerbyssBbyncbonella  tetrsedra. 
Terebratnla  titicacensis  Oabb=Seminnla  titicacaeiisis. 

Terebratnla  travenenns  A.  Wincbell.  Hamilton  (Dev.). 

Terebratnla  traversensis  A.  Wincbell,  Rep.  Lower  Peninsula  Michigan,  1866,  p.  95. 
Loc.  Grand  Trayerse  region,  Michigan. 

Terebratnla  trinitatenBis  Guppy.  Eocene. 

Terebratnla  trinitatensis  Gnppy,  Quart.  Jour.  Geol.  Soc.  London,  XXII,  lj866^  p. 

296,  pi.  19,  fig.  1. 
Loc,  Sanfemando,  Trinidad. 

Terebratnla  trinuclens  nall=Seminnla  trinuclens. 
Terebratnla  tnr^da  Hall=Dielasma  tnrgidnm. 
Terebratnla  tnrpis  YernenilrsOlitambonites  borealis. 
Terebratnla  utab  Marcon  (non  Hall  and  Whitfield) =Pugnax  ntah. 

Terebratnla  (?)  ntah  Hall  and  Whitfield.  Lower  Carboniferons. 

Terebratnla  Utah  HaU  and  Whitfield,  King's  Geol.  Expl.  40th  Pari.,  IV,  1877,  p. 

258,  pi.  4,  fig.  18. 
Loc,  Cottonwood  Divide,  Wasatch  Range,  Utah. 
Oh$,  Not  well  established.   Based  upon  a  single  dorsal  valve.  May  be  a  Dielasma. 

Terebratnla  valenciennii  Ga8telnau=Meri8tella  nasnta. 
Terebratnla  wacoensis  Boemer=Kingena  wacoensis. 
Terebratnla  wilmingtonensis  Lyell  and  Sowerby=Rhynchonella  wil- 
mingtonensis. 

Terebratnla  (?)  cfr.  zieteni  Loriol.  Jurassic. 

Terebratnla  cfr.  zieteni  Aguilera,  Bol.  Com.  Geol6gica  de  Mexico,  1, 1895,  p.  If 

pi.  2,  figs.  6,  7. 
Loc,  Rancho  Alamitos,  Sierra  de  Catorce,  Mexico. 

TEREBEATUUH A  d'Orb.         Genotype  Anomia  capntserpentis  Linn^. 

Terebratulina  d'Orbigny,  Ann.  Des.  Sci.  Nat.,  VIII,  1848,  p.  67.— Hall  and  Clarke, 
Thirteenth  Ann.  Rep.  N.  Y.  State  Geol.,  1895,  p.  872. 

Terebratnlina  atlantica  (Morton).  Upper  Gretaceons. 

Terebratnla  atlantica  Morton,  Jour.  Acad.  Nat.  Sci.  Philadelphia, ¥111,1842,  p.  214. 
Terebratula  halliana  Gabb,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  V,  1861,  p.  19. 
Terebratnlina  halliana  Gabb,  Proc.  American  Phil.  Soc,  VIII,  1861,  p.  200. 
Terebratula  glossa  Conrad,  American  Jour.  Conch.,  V,  1869,  p.  42,  pi.  1,  fig.  22. 
Terebratulina  atlantica  Whitfield,  Mon.  U.  S.  Geol.  Survey,  IX,  1885,  p.  9,  pi.  1,  figs. 

10-13.— Hollick,  Trans.  N.  Y.  Acad.  Sci.,  XI,  1892,  p.  98,  pi.  1,  fig.  8. 
Loc.  New  Jersey ;  Tottenville,  Staten  Island. 

Terebratnlina  filosa  Gonrad.  f  Gretaceons. 

Terebratnlina  filoea  Conrad,  American  Jour.  Conch.,  II,  1866,  pp.  77,  105,  pi.  9, 

figs.  4, 5. 
Loc,  Uniontown,  Alabama. 
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'erebratnlina  floridana  (Morton).  Cretaceons. 

Teiebiatnla  floridana  Morton,  Syn.  Cret.  U.  S.,  1834,  p.  72,  pi.  16,  fig.  17. 
Terebratnlina  floridana  d'Orbigny,  Prod.  Pal.,  II,  1849,  p.  258.--Whitfield,  Mon. 

U.  S.  Geol.  Sarvey,  IX,  1885,  p.  11. 
Xoo.  Prairie  Blofi^,  Alabama. 

'erebratnlina  gradliB  (Schlotheim).  Eocene. 

Terebrotola  gracilis  Sohlotheim,  Die  Petrefaotenknnde,  1820,  p.  270. 
Terebratnlina  gracilis  Conrad,  American  Jonr.  Conch.,  1, 1866,  p.  15. 
Lae.  Europe;  Alabama. 

lerebratnlina  g^adalnpsB  (Eoemer).  Upper  Cretaceons. 

Terebratnla  gaadalupss  Roemer,  Texas,  1849,  p.  408; — Kreidebildang  von  Texas, 

1852,  p.  82,  pi.  6,  fig.  3.~Gabb,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1861,  p.  19. 

Loc.  New  Brannfels,  Austin,  and  200  miles  north  in  Dallas  County,  Texas  (Hill). 

terebratnlina  halliana  6abb=:T.  atlantica. 

'erebratnlina  lachryma  (Morton).  (Cretaceons?)  Eocene  ?. 

Terebratnla  lachryma  Morton,  Syn.  Cret.  U.  S.,  1834,  p.  72,  pi.  10,  fig.  11 ;  pi.  16, 

fig.  6. 
Terebratnlina  lachryma  d'Orbigny,  Prod.  Pal.,  1849,  p.  396. — Gabb,  Proo.  Acad. 

Nat.  Sci.  Philadelphia,  1861,  p.  19;— Proc.  American  Phil.  Soc,  VIII,  1861  p. 

200.--Conrad,  American  Jour.  Conch.,  I,  1865,  p.  15.— Whitfield,  Mon.  U.  6. 

Geol.  Survey,  IX,  1885,  p.  12,  pi.  1,  fig.  14. 
Loo,  New  Jersey;  Claiborne,  Alabama. 

lOBTVIPEE  Hall  and  Clarke.     Genotype  T.  criticus  Hall  and  Clarke. 

Torynifer  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  explanation  to 
pi.  84. 

lorynifer  critionB  Hall  and  Clarke.  St.  Lonis  (L.  Carb.). 

Torynifer  criticus  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  84, 
figs.  34, 35. 

IBEKATIS  Sharpe. 

Genotype  Orbicnla  terminalis  Sharpe  (non  Emmons)  r=T.  millipnnc- 
tata  Hall. 

Trematis  Sharpe,  Quart.  Jour.  Geol.  Soc.  London,  IV,  1847,  p.  66.— DaU,  Bull. 
Mus.  Comp.  Zool.,  Ill,  1871,  p.  37;— Bull.  U.  S.  Nat.  Mus.,  8,  1877,  p.  73.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  138,  168.— Winchell 
and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  367. — Hall  and  Clarke* 
Eleyenth  Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  258. 

Trematis  orasgipnncta  ITlricb.  Lorraine  (Ord.). 

Trematis  crassipnncta  Ulrich,  American  Geologist,  IV,  1889,  p.  22;  III,  p.  378, 

fig.  7. 
Lao,  Cincinnati,  Ohio. 

Drematis  (?)  dyeii  Miller.  Lorraine  (Ord.). 

Trematis  dyeri  Miller,  Cincinnati  Quart.  Jour.  Sci.,  I,  1874,  p.  347,  l^f^.  39. 
Trematis  (f)  dyeri  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  142. 
Loo,  Cincinnati,  Ohio. 

Drematis  filosa  Billing8=Scbizocrania  fllosa. 

rrematiB  fragUis  Ulricb.  Trenton  (Ord.). 

Trematis  fragilis  Ulrich,  American  Geologist,  IV,  1889,  p.  21;  III,  p.  378,  fig.  6.-- 

HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  142,  pi.  4G,  fig.  14. 
Loo,  Near  Coyington,  Kentucky. 
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Trematis  huronennB  Billings.  Black  Biver  (Ord.). 

Trematis  huronensis  Billings,  Pal.  Fossils,  I,  1862,  p.  53,  fig.  59  on  p.  52 ; — G«oL 

Canada,  1863,  p.  159,  fig.  130. 
Prodnctella  minneapolis  Sardeson,  Bull.  Minnesota  Aoad.  Nat.  Set.,  Ill,  1892,  p. 

332,  pi.  4,  figs.  11,  12. 
Trematis  haronensisf  Winchell  and  Schuohert,  Minnesota  Geol.   Survey,  III, 

1893,  p.  368,  fig.  29. 
Lo€.  Pallideau  Islands,  Lake  Huron ;  Minneapolis,  Minnesota. 

Trematis  millepaiLctata  Hall.  Utica  and  Lorraine  (Ord.). 

Trematis  millepunotata  Hall,  Description  n.  sp.  Crinoidea  and  other  Fossils, 
1866,  p.  14 ;— Twenty-fourth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1872,  p.  221, 
pi.  7,  figs.  23-25.— Hall  and  Whitfield,  Pal.  Ohio,  II,  1875,  p.  70,  pi.  1,  tigs. 
4-7. — Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  16. — Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  139,  pi.  4G,  figs.  4-10. 

Loo.  Cincinnati,  Ohio. 

Oht.  See  T.  quincuncialis  and  T.  reticularis. 

Trematis  montrealensis  Billings.  Trenton  (Ord.). 

Tremati?  montrealensis  Billings,  Pal.  Fossils,  1, 1862,  p.  52,  fig.  57 ; — C^ol.  Canada, 

1863,  p.  159,  fig.  128. 
Loc.  Montreal,  Canada. 

Trematis  oblata  Ulrich.  Utica  and  Lorraine  (Ord.). 

Trematis  punctostriata  Hall  and  Whitfield  (non  Hall,  1873),  Pal.  Ohio,  II,  1875, 

p.  70,  pi.  1,  figs.  8,  9. 
Trematis  ohlata  Ulrich^  American  Geologist,  IV,  1889,  p.  23;  III,  p.  378,  fig.  9.— 

Hall  and  Clarke,  Pal.  New  York,  VIXI,  Pt.  I,  1892,  p.  142,  pi.  4G,  fig.  20. 
Loc.  Cincinnati,  Ohio. 

Trematis  ottawaensis  Billings.  Trenton  and  Lorraine  (Ord.). 

Trematis  ottawaensis  Billings,  Pal.  Fossils,  1, 1862,  p.  53,  fig.  58  on  p.  52; — Geol. 
Canada.  1863,  p.  159,  fig.  129;— Cat.  Sil.  Fossils  Anticosti,  1866,  p.  11.— Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  139,  pi.  4G,  figs.  15-17.— Win- 
cheU  and  Sohuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  369,  fig.  30. 

Loo,  Ottawa,  Canada;  Anticosti;  Trenton  Falls,  New  York;  Frankfort,  Ken- 
tucky ;  St.  Paul,  Minnesota. 

Trematis?  pannalus  White=Iphidea  pannalas. 
Trematis  punctostriata  Hall  and  Wliitfield=T.  oblata. 

Trematis  punctistriata  Hall.  Lorraine  (Ord.). 

Trematis  punctostriata  HaU,  Twenty-third  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1873, 
p.  243,  pi.  13,  figs.  17, 18.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I, 
1892,  p.  142,  pi.  4G,  figs.  11-13  ( 13). 

Loo.  Clifton,  Tennessee. 

Trematis  (?)  pnstnlosa  Hall.  Lorraine  (Ord.). 

Trematis f  pustulosa  Hall,  Descrip.  n.  sp.  Crinoidea  and  other  Fossils,  1866,  p. 

15 ;— Twenty-fourth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1872,  p.  222. 
Loc,  Near  Horioon,  Wisconsin. 

Trematis  qnincnncialis  Miller  and  Dyer.  Lorraine  (Ord.). 

Trematis  quincuncialis  Miller  and  Dyer,  Cont.  to  Pal.,  II,  1878,  p.  8,  pi.  3,  fig.  9. 
Loo,  Lebanon,  Ohio. 

Ohe.  Seems  to  be  only  a  variety  of  T.  miUepunctata  occurring  at  a  higher 
horizon. 
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TrematiB  retienlaris  (Miller).  Lorraine  (Ord.). 

Crania  reiicularis  Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  280,  fig.  1. 
Lac,  Brookville,  Indiana. 

Ob«.  The  type  specimens  have  been  examined  and  appear  to  be  young  T.  mille- 
punotata. 

Trematis  mdis  HaIl=Schizocrauia  rudis. 

TrematiB  terminaliB  Emmons.  Trenton  (Ord.). 

Orbicula  terminalis  Emmons,  Geol.  New  York;  Rep.  Second  Dist.,  1842, p.  395, 

fig.  4.— Hall,  Pal.  New  York,  1, 1847,  p.  100,  pi.  30,  fig.  11. 
Trematis  terminalis  Emmons,  American  Geologist,  Pt.  II,  1855,  p.  201,  fig.  63. — 

Billings,  Geo].  Canada,  1863,  p.  159,  fig.  127.— Hall  and  Clarke,  Pal.  New  York, 

VIII,  Pt.  1, 1892,  p.  139,  pi.  4G,  figs.  1, 2. 
f  Trematis  terminalis  Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  14. 
Loc.  Middleville,  Trenton  Falls,  Watertown,  and  elsewhere  in  New  York. 

Trematis  trancata  Hall=Schizobolns  concentricus. 

Trematis  nmbonata  Ulricb.  Lorraine  (Ord.). 

Trematis  nmbonata  Ulrich,  American  Geologist,  IV,  1889,  p.  23;  III,  1889,  fig.  8 
on  p.  378.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  139,  pi.  4G, 
figs.  18,  19. 

Loc,  Covington,  Kentucky;  Cincinnati,  Ohio. 

TEEKATOBOLUS  Mattbew.  Genotype  T.  insignis  Matthew. 

Trematobolus  Matthew,  Canadian  Rec.  Science,  1893,  p.  276. — Hall  and  Clarke, 
Eleventh  Ann.  Rep.  N.  Y.  State  Geol.,  1894,  p.  252. 

TrematoboloB  iiuignifl  Matthew.  Middle  Cambrian. 

Trematobolus  iusignis  Matthew,  Canadian  Record  Science,  1893,  p.  276,  fig.  1; — 
Trans.  Royal  Soc.  Cauada,  Vol.  XI,  1894,  p.  88,  pi.  16,  fig.  4ar-d /—Trans. 
N.  Y.  Acad.  Sci.,  XIV,  1895,  p.  122,  pi.  4,  fig.  2. 

Lac,  St.  Marti cs,  New  Brunswick. 

TREMATOSPIRA  Hall.  Genotype  Spirifer?  perforatus  Hall. 

Trematospira  Hall,  Pal.  New  York,  III,  1859,  p.  207;— Twelfth  Rep.  N.  Y.  State 
Cab.  Nat.  Hist..  1859,  p.  27;— Pal.  New  York,  IV,  1867,  p.  271.— Nettelroth, 
Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  135. — Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893.  p.  124;— Thirteenth  Ann.  Rep. 
N.  Y.  State  Geologist,  1895,  p.  798. 

r Trematospira  Hall,  Sixteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1863,  p.  54. 

Trematospira  acadlae  Hall  and  Clarke==Ebyiichospira  acadiae. 
Trematospira  eamnra  Hall.  Niagara  (Sil.). 

Atrypa  camura  Hall,  Pal.  New  York,  II,  1852,  p.  273,  pi.  56,  fig.  3. 
Trematospira  camura  Hall,  Pal.  New  York,  III,  1859,  p.  212,  pi.  28A,  fig.  1.— HaU 

and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  126,  pi.  49,  figs.  2-4. 
Rhynchonella  camura  Billings,  Geol.  Canada,  1863,  p.  315,  fig.  322. 
Loc.  Lockport,  New  York. 

Trematospira  costata  Hall.  Lower  Helderberg  (Dev.). 

Trematospira  costata  Hall,  Pal.  New  York,  III,  1859,  p.  210,  pl.28A,  1859,  fig.  4  ;— 
Ibidem,  IV,  1867,  p.  276,  figs.  5,  6.— Hall  and  Clarke,  Pal.  New  York,  VIII, 
Pt.  II,  1895,  pi.  49,  figs.  19,  20. 

Loc,  Albany  and  Schoharie  counties.  New  York. 

Trematospira  deweyi  Hall=Parazyga  deweyi. 
Trematospira  disparilis  Hall=Atrypina  disparilis. 
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Trematospira  dnbia  (Billings).  Lower  Helderberg  (Dev.). 

Retzia  dnbia  Billings,  Proc.  Portland  Soc.  Nat.  Hist.,  1, 1863,  p.  113,  pi.  3,  fig.  10. 
Trematospira  dubia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  126, 

pi.  49,  figs.  15, 16. 
Loc,  Sqnare  Lake,  Maine. 

Trematospira  eqnistriata  Hall  and  Clarke.        Lower  Helderberg  (Dev.). 

Trematospira  eqnistriata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895, 

p].  49,  fig.  47. 
Loc,  Cnmberland,  Maryland. 

Trematospira  gibbeaa  Hall.  Hamilton  (Dev.). 

Trematospira  gibbosa  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860, 
p.  82;— Pal.  New  York,  IV,  1867,  p.  272,  pi.  45,  figs.  7-15.— Hall  and  Clarite, 
Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  49,  figs.  23-27. 

Loc,  Bellona,  York,  and  Darien,  New  York. 

Trematospira  helena  NetteIroth=BhyDcho8pira  helena. 

Trematospira  hippolyte  (Billings).  Lower  Helderberg  (Dev.). 

Retzia  hippolyte  Billings,  Proc.  Portland  Soc.  Nat.  Hist.,  1863,  p.  112,  pi.  13,  fig. 9. 
Trematospira  hippolyte  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

126,  pi.  49,  figs.  7, 8. 
Loc,  Sqnare  Lake,  Maine. 

Trematospira  hirsnta  Hall=Parazyga  hirsata. 
Trematospira  imbricata  Hall=Atrypina  imbricata. 

Trematospira  (?)  lininscnla  A.  Winchell.  Hamilton  (Dev.). 

Trematospira  f  liniuscula  A.  Winchell,  Rep.  Lower  Peninsnla  Michigan,  1866, 

p.  94. 
Loc.  Grand  Traverse  region,  Michigan. 

Trematospira  matthewsoni  McGhesney=Atrypa  marginalis. 
Trematospira  maria  (Billings).  Lower  Helderberg  (Dev.). 

Retzia  maria  Billings,  Proc.  Portland  Soc.  Nat.  Hist.,  1863,  p.  112,  pi.  3,  fig.  8. 
Trematospira  maria  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  126, 

pi.  49,  fig.  21. 
Loc,  Square  Lake,  Maine. 

Trematospira  mnltistriata  Hall.  Lower  Helderberg  (Dev.). 

Spirifer  mnltistriata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  58, 
figs.  1-6. 

Trematospira  mnltistriata  Hall,  Pal.  New  York,  III,  1859,  p.  209.  pi.  24,  fig.  3; 
pi.  28A,  fig.  5;— Ibidem,  IV,  1867,  p.  276.  figs.  1-3.— Hall  and  Clarke,  Pai 
New  York,  VIII,  Pt.  II,  1893,  p.  126,  fig.  110,  pi.  49,  figs.  9-14. 

Retzia  mnltistriata  Billings,  Geol.  Canada,  1863,  p.  958,  fig.  458. 

Loc,  Schoharie,  New  York. 

Trematospira  nobilis  Hall=Oyclorhina  nobilis. 

Trematospira  perforata  Hall.  Lower  Helderberg  (Dev.). 

Spirifer  f  perforata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  60. 
Trematospira  perforata  Hall,  Pal.  New  York,  III,  1859,  p.  208,  pi.  28A,  fig.  3;— 

Ibidem,  IV,  1867,  p.  276.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895, 

pi.  49,  figs.  5,  6. 
Loo,  Albany  and  Schoharie  counties  and  Hudson,  New  York. 

Trematospira  simplex  Hall.  Lower  Helderberg  (Dev.). 

Trematospira  simplex  Hall,  Pal.  New  York,  III,  1859,  p.  211,  pi.  28A,  fig.  2.— Hall 

and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  49,  figs.  17,  18. 
Loe,  Decatur  County,  Tennessee. 
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Trematospira  quadriplicata  Miller==Bhyiicliotrema  inaequivalve. 
Trematospira  texmesseensiB  Hall  and  Clarke.      Lower  Helderberg  (Dev.). 

Trematospira  tonnesseensis  Hall  and  Clarke,  Pal.  New  York,  VIII;  Pt.  II,  1895» 

pi.  83,  figs.  21-23. 
Loc.  Perry  County,  Tennessee. 

TKIGEBIA  (Bayle  partim)  Hall  and  Clarke. 

Genotype  Terebratula  guerangeri  de  Verneuil. 

Trigeria  Bayle  (partim),  Explic.  Carte  G^ol  de  France,  Atlas,  1875,  pi.  13. — Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  272,  273,  tig.  189;— Thir- 
teenth Bep.  N.  Y.  State  Geologist,  1895,  p.  856. 


ia  gandryi  (CEhlert).  Oriskany  (Dev.). 

Centronella  gandryi  CEhlert,  Bull.  Soc.  Geol.  France.  Sdser.,  V,  1877,  p.  593,  pi. 

10,  fig.  8; — Bull,  de  la  Soo.  d'Etndes  Scientif.  d'Angers,  separate  1883,  p.  2,  pi. 

— .  figs.  10-17. 
Trigeria  gaudryi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  273,  fig. 

189,  pi.  76,  figs.  6, 7. 
Loc,  France;  Cumherland,  Maryland. 

igeria  (?)  lepida  Hall.  Hamilton  (Dev.). 

Rhynchospira  lepida  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p. 

83;— Pal.  New  York,  IV.  1867,  p.  276,  pi.  45,  figs.  1-6. 
Retzia  lepida  Miller,  N.  American  Geol.  Pal.,  1889,  p.  366. 
I'rigeria  f  lepida  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  274,  pi.  50, 

figs.  36-40. 
Loc,  Canandaigua  Lake  and  Bellona,  New  York. 

Trigeria  (?)  margarida  (Derby).  Middle  Devonian. 

Centronella  (?)  ^largarida  Derby,  Archivos  do  Museu  Nacional  Rio  de  Janeiro, 

IX,  1890,  p.  84,  with  figures  in  text. 
Trigeria  f  margarida  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  274. 
Loc.  Head  of  Paraguay ;  Matto  Grosso,  Brazil. 

Trigeria  (?)  porUandica  (Billings).  Lower  Helderberg  (Dev.). 

Rensselaeria  portlandioa  BiUings,  Proo.  Portland  Soc.  Nat.  Hist.,  I,  1863,  p.  115, 

pi.  3,  ^g.  12. 
Trigeria  f  portlandioa  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  273, 

pi.  76,  figs.  4,  5. 
Loc,  Square  Lake,  Maine. 

Trigeria  (?)  wardiana  (Bathbun).  Middle  Devonian. 

Retzia  wardiana  (Hartt)  Rathbun,  Bull.  Buffalo  Soc.  Nat.  Sci.,  I,  1874,  p.  245, 
pi.  10,  figs.  2-5,  8,  9,  11, 12,  14,  16.— Rathbun,  Proe.  Boston  Soc.  Nat.  Hist., 
XX,  1879,  p.  31. 

Retzia  f  wardiana  Derby,  Archives  do  Museu  Nacional  do  Rio  de  Janerio,  IX, 
1890,  p.  78. 

Trigeria  f  wardiana  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  274. 

Loc,  Province  of  Para,  Brazil. 

TEIMERELLA  Billings.  Genotype  T.  graiidis  Billings. 

Trimerella  Billings,  Pal.  Fossils,  I,  1862,  p.  166. — Dall,  American  Jour.  Conch., 
VI,  1870,  p.  160;— Ibidem)  VII,  1871,  p.  79.— Davidson  and  King,  Quart.  Jour. 
Geol.  Soc.  London,  XXX,  1874,  p.  143.— Dall,  Bull.  U.  8.  National  Mus.,  8, 
1877,  p.  74.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pp.  33,  46, 
163;— Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  236. 

Gotlandia  Dall,  American  Jour.  Conch.,  VI,  1870,  ^,  1^. 
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Trimerella  aenminata  Billings.  Guelpli  (Sil). 

Trimerella  aouminata  BilliDgH,  Pal.  Foesils,  I,  1862,  pp.  167,  168,  fig.  152;- 
Amerioan  Jour.  Sci.,  3d  ser.,  1, 1871,  p.  471; — Ann.  Mag.  Nat.  Hist.,  4th  ser., 

VIII,  1871,  p.  140.— Dall,  American  Jonr.  Conoh.,  VII,  1871,  p.  82.— David- 
son and  King,  Quart.  Jour.  Gcol.  Soc.  London,  XXX,  1874,  p.  146,  pi.  15, 
figs.  4-7;  pi.  16,  figs.  1,  2.— Nicholson,  Pal.  Prov.  Ontario,  1875,  p.  68,  fig. 
36.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  pi.  4B,  fig.  6. 

Xoc.  Gait,  New  Hope,  and  Hespelar,  Ontario;  near  Hillsboro,  Ohio;  Port  Byron, 
Illinois ;  Gotland  and  Faro. 

Trimerella  billingn  Dall.  Guelph  (Sil). 

Trimerella  billingsi  Dall,  American  Jonr.  Conch.,  VII,  1871,  p.  82,  pi.  11,  figs. 

1>3. — Davidson  and  King,  Quart.  Jonr.  Geol.  Soc.  London,  XXX,  1874,  p.  150, 

pi.  16,  figs.  8, 9. 
Loc.  New  Hope,  Ontario,  Canada. 

Trimerella  dalli  Davidson  and  King.  Guelph  (Sil). 

Trimerella  dalli  Davidson  and  King,  Quart.  Jour.  Geol.  Soc.  London,  XXX,  1874, 
p.  154,  pi.  15,  figs.  1-3.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892, 
pi.  4A,  fig.  10. 

Loc,  Hespelar,  Elora,  and  New  Hope,  Ontario,  Canada. 

Trimerella  galtensis  Hall=Rhiuobolas  galtensis. 

Trimerella  grandis  Billings.  Guelph  (Sil). 

lYimerella  grandis  Billings,  Pal.  FossIIr,  I,  1862,  pp.  166,  167,  fig.  151.— Dall, 
-  American  Jour.  Concb.,  II,  1870,  p.  160;— Ibidem,  VII,  1871,  p.  82.— Hall, 
Twentj'-third  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1873,  pi.  13,  figs.  11-16,— 
Davidson  and  King,  Quart.  Jonr.  Geol.  Soc.  London,  XXX,  1874,  pi.  13,  figs. 
2,  3.— Nicholson,  Pal.  Prov.  Ontario,  1875,  p.  67,  fig.  37.— Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  I,  1892,  pi  4A,  figs.  1,  2;  pi.  4B,  figs.  2-5. 

Loc,  Gait,  New  Hope,  and  Elora,  Hespelar,  Ontario,  Canada;  near  Hillbboro, 
Ohio;  Wisconsin. 

Trimerella  minor  Dall=Ehinobolus  galtensis. 

Trimerella  ohioensis  Meek.  Niagara  (Sil). 

Trimerella  ohioensis  Meek,  American  Jour.  Sci.,  3d  ser.,  I,  1871,  p.  305. — Dall, 
American  Jour.  Conch.,  VII,  1871,  p.  83. — Davidson  and  King,  Geol.  Mag., 

IX,  1872.— Meek,  Pal.  Ohio,  1, 1873,  p.  183,  pi.  16,  fig.  1.— Davidson  and  King, 
Quart.  Jour.  Geol.  Soc.  London,  XXX,  1874,  p.  153,  pi.  16,  figs.  3-7;  pi.  19, 
figs.  1-2.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  pi.  4A,  fig8.3-«. 

Loc,  Genoa,  Ottawa  County,  Ohio;  Port  Byron,  Illinois;  Ontario,  Canada. 

TBIPLECIA  Hall.  Genotype  Atrypa  extans  Emmons. 

Triplesia  Hall,  Pal.  New  York,  III,  1859,  p.  522;— Twelfth  Rep.  N.  Y.  State  Cab 

Nat.  Hist.,  1859,  p.  44.— Waagen,  Palieontologica  Indica,  Ser.  XIII,  I,  1884, 

p.  576. 
Triplecia  HaU  and  Clarke,  Pal  New  York,  VIII,  Pt.  I,  1892,  p.  269.— Winchcl' 

and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  408. — Hall  and  Clarke, 

Eleventh  Ann.  Rep.  N.  Y.  State  Geologist,  1894,  p.  289. 
Dicraniscus  Meek,  American  Jour.  Sci.,  3d  ser.,  IV,  1872,  p.  279.— Pal.  Ohio,  I, 

1873,  p.  576. 

Tnpleeia  cnspidata  Hall.  Trenton  (Ord.). 

Atrypa  cnspidata  Hall,  Pal.  New  York,  I,  1847,  p.  138,  pi.  33*.  fig.  1,  and  p.  318. 
Triplesia  cnspidata  Hall,  Pal.  New  York,  III,  1859,  p.  522.— Hall  and  Clarke, 

Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  270. 
Loo,  Lowville,  Lewis  County.  New  York. 
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?riplecia  extans  (Emmons).  Trenton  (Ord.). 

Atrypa  extans  Emmons,  Geol.  N.  Y. ;  Rep.  Second  Dfst.,  1842,  p.  395,  fig.  G. — 

Han,  Pal.  New  York,  I,  1847,  p.  137,  pi.  33,  fig.  1. 
Triplesia  extans,  HaH,  Ibidem,  III,  1859,  p.  523,  figs.  1-3. 
Triplecia  extans  Hall  and  Clarke,  Pal.  New  York,   VIII,  Pt.  I,  1892,  p.  270, 

pi.  lie,  figs.  1-7. 
Loc.  Watertown,  Lowville,  and  Boon vi lie,  New  York. 

^pleda  niagaraensifi  Hall  and  Clarke.  Niagara  (Sil.). 

Triplecia  niagarensis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  83, 

figs.  16-20. 
Loc.  Near  Milwaukee,  Wisconsin. 

?riplecia  nadeiM  Hall.  Trenton  (Ord.). 

Atrypa  nucleus  Hall,  Pal.  New  York,  I,  1847,  p.  138,  pi.  33,  fig.  2. 

Triplesia  nucleus  Hall,  Ibidem,  III,  1859,  p.  522. 

Triplecia  nucleus.  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  270, 

pi.  lie,  figs.  8,9. 
Loe.  Middleville,  New  York. 

rripleda  ortoni  Meek.  Clinton  (9il*)* 

Dicraniscus  ortoni  Meek,  American  Jour.  Sci.,  3d  ser.,  IV,  1872,  p.  280. 

Triplesia  ortoni  Meek,  Pal.  Ohio,  I,  1873,  p.  178,  pi.  15,  fig.  1. 

Triplecia  ortoni.  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  270; 

pi.  lie,  figs.  12-20.— Foerste,  Geol.  Ohio,  VII,  1895,  p.  585. 
Loc.  Dayton,  Ohio;  Newson,  Tennessee. 

rripleda  (1)  radiata  Whitfield.  Calciferons  (Ord.). 

Triplesia  radiata  Whitfield,  Bull.  American  Mus.  Nat.  Hist.,  II,  1889,  p.  43,  pi.  7, 

figs.  5-8. 
Triplecia  radiata,  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  I,  1892,  p.  271. 
Loc.  Beekmantown,  New  York. 

rriplecia  ulrichi  Winchell  and  Schiicbert.  Lorraine  (Ord.). 

Triplecia  ulrichi  W.  and  8.,  Minnesota  Geol.  Survey,  III,  1893,  p.409,  fig.  34. 
Loc.  Wykoif  and  Spring  Valley,  Minnesota. 

rriplesia  ambigua  Hall=Camarella  ambigua. 

Iriplesia  calcifera  Walcott=Syntropliia  calcifera. 

rriplesia  congesta  Hall=Hyattella  congesta. 

Iriplesia  lateralis  Whitfield=Syntroplna  lateralis.  ; 

Triplesia  primordialis  Whitfield —Syntrophia  primordialis;.  -^ 

rriplesia  putillas  Hall=Mimulns  waldronensis.  •"_ 

Iriplesia  qnadricostata  Hall=Hyattclla  congesta. 

rBOFIDOLEPTUS  Hall.  Genotype  Stropbomena  carinata  Opnrad. 

Tropidoleptns  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  152.  (unde- 
fined);— Twelfth  Rep.  Ibidem,  1859,  p.  31  (undefined);  Twentieth  Repo— 
Ibidem,  1867,  pp.  165,  279;— Pal.  New  York,  IV,  1867,  p.  404.— Nettelroth, 
Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  46.— Hiill 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  302 ;— Thirteenth  Ann.  Rep. 
N.  Y.  State  Geologist,  1895,  p.  870. 

rropidoleptOB  oarinatas  (Conrad).  Marcellus  and  Hamilton  (Dev.)« 

Strophomena  carinata  Conrad,  Third  Ann.  Rep.  N.  Y.  Geol.  Survey,  1839,  p.  64. 
Leptiena  laticosta  (Hall)  de  Verneuil,  Bull.  Soc.  Geol.  France,  2d  ser.,  IV,  1847, 

p.  708. 
Tropidoleptns  carinatus  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p. 

151,  figs.  1,2;— Twelfth  Rep.  N.  Y.  State  Cab.  Nat,  B\%^,,\«A>^.  ^V,^^, 
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TropidoleptoB  oaiinatos  (Conrad) — Continued. 

1^.  —Rogers,  Geol.  FencsylyaDla,  U,  Ft.  II,  1858,  p.  828,  fig.  672.— HaU,  PaL 
New  York,  lY,  1867,  p.  407,  pi.  62,  figs.  2, 3.^Meek  and  Worthen,  Geol.  Surrey 
lUinoU,  III,  1868,  p.  427,  pi.  13,  fig.  2.— Rathbun,  Ball.  Buffalo  Soc.  Nat.  Sci., 
1, 1874,  p.  254,  pi.  9,  figs.  1,  9,  10,  26.— Derby,  BaU.  Mas.  Comp.  ZooL,  III, 
1876,  p.  282.— Rathbun,  Proc.  Boston  Soc.  Nat.  Hiat.,  XX,  1879,  p.  35.— Nettel- 
roth,  Kentucky  Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  146, 
pi.  17,  figs.  14, 15.— A.  Ulrich,  N.  Jahrb.  f.  Mineral.,  BeUageband,  VIII,  1892, 
p.  73,  pi.  4,  figs.  32-34.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.*  II,  1893, 
p.  304,  figs.  227, 228,  pi.  82,  figs.  26-36. 
Loo.  New  York ;  Falls  of  Ohio ;  Columbus,  Ohio ;  Pennsylvania ;  Jackson  County, 
Illinois ;  Erere,  Provin  ce  of  Para,  Brazil ;  Island  of  Coati,  Lake  Titicacs 
(Agassiz),  and  Rio  Sicasica  (Ulrich),  Bolivia,  South  America;  South  Africa 
(Ulrich);  France;  Germany  and  England. 

TropidoleptUB  ocddens  Hall.  Hamilton  (Dev.). 

Tropidoleptus  occidens  Hall,  Thirteenth  Rep.  N.  -Y.  State  Cab.  Nat.  Hist.,  1860, 
p.  91 ;— Pal.  New  York,  IV,  1867,  p.  408,  pi.  61A,  figs.  50-62.— Hall  and  Clarke, 
Pal.  New  York,  VIII,  Pt.  II,  1895,  pi.  82,  figs.  37, 38. 

Loc,  Iowa  City,  Iowa. 

UHGIVXJLUS  Bayle.         Genotype  lihynchonella  subwilsoni  d'Orbigny. 

Uncinulus  Bayle,  Explic.  de  la  Carte  Gdolog.  France,  IV,  Atlas,  1878,  pi.  11,  figs. 
17-20.— Waagen,  Palieontologica  Indica,  Ser.  XIII,  I,  1883,  p.  424.— (Ehlert, 
Fischer's  Manuel  de  Conchyliologie,  1887,  p.  1306.— Hall  and  Clarke,  Pal.  New 
York,  VIII,  Pt.  II,  1893,  p.  195 ;— Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist, 
1895,  p.  828. 

UnoiniiliiB  abraptns  Hall.  Lower  Helderberg  (Dev.). 

Rhynchonella  abrnpta  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  68, 

fig.  1 ;— Pal.  New  York,  III,  1859,  p.  228,  pi.  31,  fig.  3. 
Uncinulus  abruptus  Hall  and  Clarke,  VlII,  Pt.  II,  1893,  p.  199,  pi.  58,  figs.  15-21. 
Log.  Albany  and  Schoharie  counties.  New  York. 

ITnciniiliM  campbellaniu  (Hall).  Lower  Helderberg  (Dev.). 

Rhynchonella  campbellana  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p. 

79;— Pal.  New  York,  III,  1859,  p.  239,  pi.  43,  ^g.  2. 
Loc,  Albany  County,  New  York. 

XTnoiniiltLS  mntabiliB  Hall.  Lower  Helderberg  (Dev.). 

Rhynchonella  mutabiUs  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p. 

66,  figs.  1-7 ;— Pal.  New  York,  III,  1859,  p.  225,  pi.  29,  fig.  4 ;  pi.  30,  figs.  1, 2. 
Uncinulus  mutabilis  Hall  and  Clarke,  Pal.  New  York,  VIU,  Pt.  II,  1893,  p.  199, 

pi.  58,  figs.  22-25. 
Loe.  Schoharie  and  Carlisle,  New  York. 

ITnoinnltLS  nobilis  Hall.  Lower  Helderberg  (Dev.). 

Rhynchonella  nobilis  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  p.  80, 
figs.  1-3.— Rogers,  Geol.  Pennsylvania,  II,  1858,  p.  825,  fig.  645.— Hall,  Pal. 
New  York,  III,  1859,  p.  240,  pi.  43,  fig.  3. 

Uncinulus  nobilis  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  U,  1895,  pi.  58, 
fig.  26. 

Loc,  Albany  and  Schoharie  counties.  New  York ;  Pennsylvania.   ' 

XTncinnlai  nncleolatus  Hall.  Lower  Helderberg  (Dev.). 

Rhynchonella  nucleolata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857, 
p.  68;— Pal.  New  York,  III,  1859,  p.  227,  pi.  31,  figs.  If,  2.— Billings,  Proo. 
Portland  Soc.  Nat.  Hist.,  1863,  p.  110,  pi.  3,  fig.  5. 
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XTnemiiluf  nndeolatiu  Hall — Continned. 

Uncinalas  nncleolata  Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  II,  1898,  p.  199. 
Lae.  Schoharie  and  GarliBle,  New  York ;  Square  Lake,  Maine ;  St.  Blaudine,  New 
Bmnewick,  Canada. 

Unemnluf  pyramidatnt  Hall.  Lower  Helderberg  (DeY.). 

Rhynchonella  pyrainldata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1867, 
p.  70;— Pal.  New  York,  III,  1859,  p.  229,  pi.  32,  figrs.  1,  2. 

Uncinnlus  pyramidatus  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1896,  pi.  58, 
figH.  27,  28. 

Loe,  Albany  County,  New  York. 

XTncinuliM  stricklandi  (Sowerby).  Niagara  (Sih). 

Terebratnla  stricklandi  Sowerby,  Mnrchison's  Sil.  System,  1839,  pi.  13,  fig.  19. 

Rhynchonella  tennesseensis  Hall  (non  Roemer),  Trans.  Albany  Institate,  IV, 
1860,  p.  228;— Twenty-eighth  Rep.  N.  Y.  State  Mns.  Nat.  Hist.,  Doc.  ed., 
1878,  pi.  26,  figs.  34-40.— White,  Second  Ann.  Rep.  Indiana  Bnrean  of  Sta- 
tistics and  Geol.,  1880,  p.  496,  pi.  3,  figs.  2-4 ;— Tenth  Rep.  State  Oeol.  Indiana, 

1881,  p.  128,  pi.  3,  figs.  2-4. 

Rhynchonella  stricklandi  Hall,  Twenty-eighth  Rep.  N.  Y.  State  Mns.  Nat.  Hist., 
Doc.  ed.,  1879,  p.  165,  pi.  26,  figs.  34-40 ;— Eleventh  Rep.  State  Geol.  Indiana, 

1882,  p.  308,  pi.  26,  figs.  34-40.— Nettclroth,  Kentucky  Fossil  Shells,  Mem. 
Kentucky  Geol.  Survey,  1889,  p.  81,  pi.  27,  figs.  9-11 ;  pi.  29,  figs.  3-6. 

Uncinnlus  (Unciunlina)  stricklandi  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt. 

II,  1895,  pi.  58,  figs.  38-40. 
Loc.  Europe;  Waldron,  Indiana;  Louisville,  Kentucky. 

Unemiiliit  yellioatiui  Hall.  Lower  Helderberg  (Dev.). 

Rhynchonella  vellicata  Hall,  Tenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1857,  pp. 

69,  71,  figs.  2,  3;— Pal.  New  York,  III,  1859,  p.  230,  pi.  33,  fig.  1. 
Uncinnlus  vellicata  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1895,  p.  199. 
Loc.  Albany  and  Schoharie  counties,  New  York;  Dalhousie,  New  Brunswick, 

Canada. 

UlTULnrA  Hall.  Genotype  V.  pustulosa  Hall. 

Yitnlina  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p.  72,  figs.  1, 2;— 
Pal.  New  York,  IV,  1867,  p.  410.— Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt. 
II,  1893,  p.  138;— Thirteenth  Ann.  Rep.  N.  Y.  State  Geologist,  1896,  p.  804. 

Yitnlina  pnstaloia  Hall.  Hamilton  (Dev.). 

Yitnlina  pustulosa  Hall,  Thirteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1860,  p. 
82;— Pal.  New  York,  IV,  1867,  p.  410,  pi.  62,  fig.  1.— Rathbun,  Bull.  Buffalo 
Soc.  Nat.  Sci.,  I,  1874,  p.  255,  pi.  9,  figs.  2,  6-8,  11-13, 15, 20, 21, 27, 32.— Derby, 
Bull.  Mns.  Comp.  Zool.,  Ill,  1876,  p.  282.— Rathbun,  Proc.  Boston  Soc.  Nat. 
HUt.,  XX,  1879,  p.  36.— A.  Ulrich,  N.  Jahrb.  f.  Mineral.,  Beilageband,  VIII. 
1891,  p.  273;— Ibidem,  Beilageband,  VIII,  1892,  p.  71,  pi.  4,  figs.  26-29.— Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  pp.  139,  317,  pi.  82,  figs.  18-25. 

Loc,  Near  Tully  and  Tinkers  Falls,  New  York;  Monroe  County,  Pennsylvania; 
Erere,  Province  of  Para,  and  provinces  Parana  and  Matto  Grosso,  Brazil; 
island  of  Coati,  Lake  Titioaca,  Tarabnco  and  Rio  Sicasica,  Bolivia;  South 
Africa. 

WALDHEmiA  King.  Genotype  W.  flavescens  Lamarck. 

Waldheimia  King,  Mou  Permian  Fossils,  Pal.  Soc,  1850,  p.  81. — Dall,  American 
Jour.  Conch.,  VI,  1870,  p.  107. 

Waldheimia  (1)  catorceniis  Agailera.  Jarassic 

Waldheimia  catoroensis  Aguilera,  Bol.  Com.  Geologica  de  Mexico,  1, 1895,  p.  1, 

pi.  2,  fig.  8. 
Xoo.  Rancho  Alamitos,  San  Luis,  Potosi,  Mexico. 
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Waldheimia  compacta  WLito  and  St.  John = Cry ptacanthia  compacta. 
Waldheimia  coutinhoaua  Derby =Harttina  coatinhoana. 
Waldheimia  deweyi  Hall=Parazyga  deweyi. 
Waldheimia  formosa  Hall=Ehynchospira  formosa. 
Waldheimia  globosa  Hall=IlhyDchospira  globosa. 
Waldheimia  imbricata  Cooper=Terebratella?  imbricata. 

Waldheimia  kennedyi  Dall.  Miocene. 

Waldheimia  kennedyi  Dall,  Proc.  California  Acad.  Sci.,  1874  (extract,  p.  4). 
Loc.  Cerros  Island,  Lower  California. 

Waldheimia  rectirostra  Hall=Rhyiichospira  rectirostris. 
Whitfieldia  Davidson^rMeristina. 

WHITFIELDELLA  Hall  and  Clarke.         Genotype  Atrypa  nitida  Hall. 

AV^hitfieldella  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  58:— Thir- 
teenth  Ann.  Rep.  N.  Y.  State  Geologist,  1895,  p.  766. 

Whitfleldella  (1)  billingsana  (Meek  and  Worthen).  ^Niagara  (Sil.). 

Centronella  billingsiana  Meek  and  Wor then,  Geol.  Survey  Illinois,  III,  1868, p. 

352,  figs,  a,  b,  c ;  pi.  6,  fig.  5. 
Loc.  Alexander  County,  Illinois. 

Whitfleldella  (I)  bisuloata  ( Yanuxem).  Lower  Helderberg  (Dev.). 

Atrypa  bisulcata  Vauuxeiu,  Geol.  N.  Y. ;  Rep.  Third  Dist.,  1842,  p.  112. 
Merista  bisulcata  Hall,  Pal.  New  York,  III,  1859,  p.  253. 
Loc.  Litchfield,  New  York. 

Whitfleldella  cylindrioa  Hall.  Clinton-Niagara  (Sil.). 

Atrypa  cylindrioa  Hall,  Pal.  New  York,  II,  1852,  p.  76,  pi.  24,  fig.  2. 
Atrypa  crassirostra  Hall,  Pal.  New  York,  1852,  p.  269,  pi.  55,  fig.  4. 
Merista  cylindrica  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  77. 
Athyris  cylindrica  Billings,  Geol.  Canada,  1863,  p.  317,  fig.  333;--Geol.  Canada, 

1863,  p.  317,  fig.  332. 
Meristella  ( f Meristina)  cylindrica  Meek,  Pal.  Ohio,  I,  1873,  p.  180,  pi.  15,  fig.  2. 
Whitfieldella  cylindrica  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p. 

60,  pi.  40,  figA.  16-22. 
Loe.  Lockport,  New  York;  Hillsboru,  Ohio;  Hamilton,  Ontario;  Anticosti. 

Whitfleldella  (?)  harpalyce  (Billings).  Lower  Helderberg  (Dev.). 

Athyris  harpalyce  Billings,  Proc.  Portland  Soc.  Nat.  Hist.,  1863,  p.  116,  pi.  3, 

fig.  14. 
Whitfieldella  (f )  harpalyce  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893, 

p.  60. 
Loc.  Square  Lake,  Maine. 

Whitfieldella  hyale  (BillingB).  Guelph  (Sil.). 

Charionella  f  hyale,  Billings,  Pal.  Fossils,  1, 1862,  p.  166,  fig.  150. 
Whitfieldella  hyale  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  60. 
Charionella  hyale  Hall  and  Clarke,  Ibidem,  pi.  42,  figs.  20,  21. 
Loc.  Qaltand  Elora,  Ontario;  Wisconsin  (Whitfield). 

Whitfieldella  intermedia  Hall.  Clinton-Niagara  (Sil.). 

Atrypa  intermedia  Hall,  Pal.  New  York,  II,  1852,  p.  77,  pi.  24,  figs.  3, 4,  f6.— Rogers, 

Geol.  PennsylTauia,  II,  1858,  Pt.  II,  p.  823,  fig.  634. 
lierista  intermedia  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  77. 
Athyris  intermedia  Nicholson  and  Hinde,  Canadian  Jonr.  Sci.,  XIY,  1874,  p.  157.— 

Kicholsoni  Pal.  ProT.  Ontario,  1875,  p.  61,  fig.  82A. 
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Whitfieldella  intermedia  HaIl>-Gontinued. 

Whitfieldella  intermedia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Ft.  II,  1893,  p. 

60,  pi.  40,  figs.  1,  2. 
Loc,  Ijockport,  New  York ;  Thorold,  Ontario;  Pennsylvania. 

WhitfleldeUa  (!)  julia  (Billings).  Auticosti  (Sil.). 

AthyriB  Julia  Billings,  Pal.  Fossils,  I,  1862,  p.  146,  fig.  124. 
Meristella  julia  Miller,  N.  American  Geol.  Pal.,  1889,  p.  354. 
Loc,  Anticosti. 

Whitfieldella  (1)  nayifbrmifi  Hall.  Clinton-Niagara  (Sil.). 

Atrypa  naviformis  Hall,  Qeol.  New  York;  Rep.  Fourth  DIst.,  1843,  p.  71,  fig.  3; — 

Pal.  New  York,  II,  1852,  p.  76,  pi.  24,  fig.  1.— Nicholson  and  Hinde,  Canadian 

Joar.  Sci.,  n.  ser.,  XVI,  1874,  pp.  144, 157. 
Meristella  naviformis  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  78. 
Athyris  naviformis  Billings,  Oeol.  Canada,  1863,  p.  317,  fig.  320. — Nicholson,  Pal. 

Prov.  Ontario,  1875,  p.  62,  fig.  32E. 
Whitfieldella  naviformis  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  60, 

pi.  40,  fig.  3. 
Loc.  Rochester,  Sodus,  etc..  New  York;  Dundas,  Ontario;  Anticosti. 

Whitfieldella  nitida  Hall.  Niagara  (Sil.). 

Atrypa  nitida  Hall,  Geol.  New  York ;  Rep.  Fourth  Dist.,  Tables  of  Organic 
Remains,  13,  1843,  fig.  5;— Pal.  New  York,  II,  1852,  p.  268,  pi.  55,  fig.  1.— 
Billings,  Canadian  Nat.  Geol.,  I,  1856,  p.  137,  pi.  2,  fig.  9. 

Merista  nitida  HaU,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  78. 

Athyris  nitida  Hall,  Geol.  Canada,  1863,  p.  317,  fig.  334. 

MeristeUa  nitida  Hall,  Trans.  Albany  Institute,  IV,  1863,  p.  226. 

Meristina  nitida  Hall,  Pal.  New  York,  IV,  1867,  p.  299 ;— Twenty-eighth  Rep. 
N.  Y.  State  Mus.  Nat.  Hist.,  1879,  p.  169,  pi.  25,  tigs.  1-7 ;— Eleventh  Rep. 
State  Geol.  Indiana,  1882,  p.  300,  pi.  25,  figs.  1-7.— Nettelroth,  Kentucky 
Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  102,  pi.  33,  figs.  10, 11.— 
Beecher  and  Clarke,  Mem.  N.  Y.  State  Mus.,  I,  1889,  p.  70,  pi.  7,  figs.  6-10. 

Whitfieldella  nitida  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  59, 
figs.  43, 44;  pi.  40,  figs.  4-13. 

Loo,  Lockport,  etc.,  New  York;  Hamilton,  Ontario;  Waldron,  Indiana;  Louis- 
yille,  Kentucky;  Anticosti. 

Whitfieldella  nitida  oblata  Hall.  Niagara  (SU.). 

Atrypa  nitida  var.  oblata  Hall,  Pal.  New  York,  II,  1852,  p.  269,  pi.  55,  fig.  2. 
Merista  nitida  var.  oblata  HaU,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859, 

p.  78. 
Loc,  Lockport,  etc..  New  York. 

Whitfieldella  (1)  nncleolata  (Hall.)  CoraUine  (SU.). 

Atrypa  nncleolata  Hall,  Pal.  New  York,  II,  1852,  p.  328,  pi.  74,  tig.  10. 
Merista  nncleolata  Hall,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  78. 
MeristeUa  nncleolata  Whitfield,  Geol.  Wisconsin,  IV,  1882,  p.  321,  pi.  25,  fig.  5. 
Loc,  Schoharie,  New  York ;  near  Milwaukee,  Wisconsin. 

Whitfieldella  oblata  Hall.  Medina  ( Sil. ). 

Atrypa  oblata  HaU,  Pal.  New  York,  II,  1852,  p.  9,  pi.  4,  tigs.  4, 5.      . 
Merista  oblata  HaU,  Twelfth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1859,  p.  78. 
WhitfieldeUa  ( f )  oblata  HaU  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  60. 
Loc.  Lookport,  New  York. 

Whitfieldella  snloata  (Yannxem).  Waterlime  (Sil.). 

Atrypa  sulcata  Vanuxem,  Geol.  New  York ;  Rep.  Third  Dist.,  1842,  p.  112,  fig.  5. — 

HaU,  Ibidem,  Rep.  Fourth  Dist.,  1843,  p.  142,  fig.  5. 
Merista  sulcata  MiUer,  American  Pal.  Fossils,  1877,  p.  115. 
Loo,  Near  Vienna  Tillage,  New  York. 
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WIL80HIA  Kayser.  Genotype  Terebratula  wilsoni  Sowerby. 

WilBonia  Kayser,  Zeitschr.  d.  deatocb.  geolog.  GeflselBch.,  XXIII,  1871,  p.  502.— 
Hall  and  Clarke,  Pal.  New  York,  YIII,  Pt.  II,  18d3,  p.  195;— Thirteenth  Ann. 
Rep.  N.  Y.  State  Geologist,  1895,  p.  827. 

Uncinolina  Bayle,  Ezplic.  de  la  Carte  Geolog.  France,  IV,  1878,  Atlas,  pi.  13, 
figs.  13-16. 

Oha,  A  sabgenns  of  CamarotcBohia. 

Wilionia  kokomoemiB  (Miller).  Waterlime  (SO.). 

Bhynchonella  kokomoensls  Miller,  Eighteenth  Ann.  Rep.  Geol.  Survey  Indians, 

1894,  p.  312,  pi.  9,  figs.  22--24. 
Lo€.  Kokomo,  Indiana. 

WilBonia  laffordi  HaU.    Niagara  and  Lower  Helderberg  (Sil.  and  Dev.). 

Rhynchonella  saffordi  Hall,  Canadian  Nat.  Geol.,  V,  1860,  p.  146.— Hall  and 
Whitfield,  Twenty-seventh  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1875,  pi.  9,  figH. 
27-29. — Dawson,  Acadian  Geol.,  3d  ed.,  1878,  p.  598. — ^Nettelroth,  Kentucky 
Fossil  Shells,  Mem.  Kentucky  Geol.  Survey,  1889,  p.  79,  pi.  27,  figs.  22-24; 
pi.  33,  figs.  4-6. 

Wilsonia  saffordi  Hall  and  Clarke,  Pal.  New  York,  YUI,  Pt.  U,  1893,  p.  198,  pi. 
58,  figs.  5-14. 

Lo€.  In  the  Arisaig  group  of  Nova  Scotia;  Perry  County,  Tennessee;  Louisville, 
Kentucky. 

WUsonia  safTordi  depreisa  (Nettelroth).  Niagara  (Sil.). 

Rhynchonella  saffordi  var.  depreesa  Nettelroth,  Kentucky  Fossil  Shells,  Mem. 
I  Kentucky  Geol.  Survey,  1889,  p.  80,  pi.  33,  fig.  1-3. 

Loc.  Louisville,  Kentucky. 

Wilaonia  wilsoni  (Sowerby).  Niagara  (Sil.). 

Terebratula  wilsoni  Sowerby,  Mineral  Conchology,  1818,  p.  118,  fig.  3. 
Rhynchonella  wilsoni  Roemer,  Sil.  Fauna  d.  West.  Tennessee,  1860,  p.  71,  pL  5, 

fig.  13. 
Wilsonia  wilsoni  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  198. 

Loc,  Europe;  Decatur  County,  Tennessee ;  Louisville,  Kentucky;  Lake  Temis- 
couata.  New  Brunswick. 

TOBKIA  Walcott.  Genotype  Y.  wanner!  Walcott. 

Yorkia  Walcott,  Proc.  U.  S.  Nat.  Mus.,  XIX,  1897,  p.  714. 

Torkia  wanneri  Walcott.  Lower  CambriaD. 

Yorkia  wanneri  Walcott,  Proc.  U.  S.  Nat.  Mus.,  XIX,  1897,  p.  715,  pi.  60,  figs.  1-le. 
Loo.  Emigsville,  Pennsylvania. 

Torkia  (I)  washingtonensiB  Walcott.  Lower  Cambrian. 

Yorkia  (f)  washingtonensis  Walcott,  Proc.  U.  S.  Nat.  Mus.,  XIX,  1897,  p.  715, 

pi.  60,  fig.  3. 
Loc,  Salem,  Washington  County,  New  York. 

ZTOOSPIEA  Hall.  Genotype  Atrjrpa  modesta  Hall. 

Steuocisma  Hall  (non  Conrad),  Pal.  New  York,  1, 1847,  p.  142.— Meek  and  Hay- 
den,  fokl.  Upper  Missouri,  Smithsonian  Cont.  to  Knowl.,  XIV,  1864,  p.  16. 

Zygospira  Hall,  Fifteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1862,  p.  154,  figs. 
1,  2.— Billings,  Canadian  Nat.  Geol.,  VII,  1862,  p.  393.— Hall,  Twentieth  Rep. 
N.  Y.  State  Cab.  Nat.  Hist.,  1867,  p.  267.— Meek,  Geol.  Survey,  lUinois,  III, 
1868,  p.  377.— Davidson,  Suppl.  British  Silurian  Brachiopoda,  Pal.  Soc.,  1882, 
p.  122.— Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  465.— 
Beeoher  and  Schuchert,  Biol.  Soc.  Washington,  VIII,  1893,  pp.  71'-82.— Hall 
and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  154. 

Anazyga  Davidson,  Suppl.  British  Silurian  Brachiopoda,  Pal.  Soc.,  1882,  p.  128. 
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ZTOOSPniA  Hall— Continued. 

ifallina  Winchell  and  Schuchert,  Minnesota  Geol.  Sarvey,  III,  1893,  p.  471. 
Protozyga  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  151. 
Protozyga,  Hallina  and  Zygospira  Hall  and  Clarke,  Thirteenth  Ann.  Rep.  N.  T. 
State  Geologist,  1895,  pp.  809,  810,  812. 

Zygospira  sequila  Sardeson=Z.  nicoletti. 

Zygospira  anticostiensis  Davidson=Catazyga  erratica. 

Zygospira  oincinnatienBis  Meek.  Lorraine  (Ord.). 

Zygospira  cincinnatienBts  (James)  Meek,  Pal.  Ohio,  1, 1873,  p.  126,  pi.  11,  fig.  5. — 
Miller,  Cincinnati  Quart.  Jonr.  Sol.,  II,  1875,  p.  59. — Hall  and  Clarke,  Pal. 
New  York,  VIII,  Pt.  II,  1895,  pi.  54, 6g8. 13, 14. 

Loc,  Cincinnati,  Ohio. 

Zygospira  ooncentrica  Ulricb.  Lorraine  (Ord.). 

Zygospira  ooncentrica  Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  II,  1879,  p.  14, 

pi.  7,  fig.  10. 
Loe,  Cincinnati,  Ohio. 

Zygospira  deflecta  Hall.  Trenton  (Ord.). 

Atrypa  deflecta  Hall,  Pal.  New  York,  1, 1847,  p.  140,  pi.  33,  fig.  4. 
Zygospira  deflecta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  157. 
Loc.  Lewis  County,  New  York ;  Ottawa,  Canada. 

Zygospira  exigna  (Hall).  Trenton  (Ord.). 

Atrypa  exigna  Hall,  Pal.  New  York,  1, 1847,  p.  141,  pi.  33,  fig.  6. 

Genus  f  exigna  Hall,  Twelfth  Rep.  N.  Y.  State  Cah.  Nat.  Hist.,  1859,  p.  66. 

Protozyga  exigna  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  149,  figs. 

137, 138,  pi.  54,  figs.  47, 48. 
Loc.  Lowville,  Water  town,  and  Martinsbnrg,  New  York. 

Zygospira  erratica  Davidson =Catazyga  erratica. 

Zygospira  headi  Hall^Catazyga  headi. 

Zygospira  kentnckiensis  James.  Lorraine  (Ord.). 

Zygospira  modesta  var.  kentnckiensis  James,  The  Paleontologist,  1878,  p.  7. 
Zygospira  kentnckiensis  Ncttelroth,  Kentucky  Fossil  Shells,  Mem.  Kentucky 

Geol.  Survey,  1889,  p.  138,  pi.  34,  figs.  21-25.— HaU  and  Clarke,  Pal.  New 

York,  VIII,  Pt.  II,  1895,  pi.  54,  figs.  11,  15,  16. 
Loe.  Oldham  and  Jefferson  counties,  Kentucky. 

Zygospira  (!)  mica  (Billings).  Anticosti  (Sil.). 

Rhynchonella  mica  Billings,  Cat.  Sil.  Foss.  Anticosti,  1866,  p.  44. 
Zygospira  f  mica  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p!  157. 
Loc.  Division  4  of  the  Anticosti  group,  Anticosti. 

Zygospira  (!)  minima  Hall.  Niagara  (Sil.). 

Zygospira  minima  Hall,  Descrip.  n.  sp.  Foss.  Waldron,  Indiana,  1879,  p.  14 ; — 
Eleventh  Rep.  Indiana  State  Geologist,  1882,  p.  305,  pi.  27,  fig.  7;— Trans. 
Albany  Institute,  X,  1883,  p.  70. 

Loc.  Waldron,  Indiana. 

Zygospira  modesta  Hall.  IJtica  and  Lorraine  (Ord.). 

Atrypa  modesta  (Say)  Hall,  Pal.  New  York,  1, 1847,  p.  141,  pL  15,  fig.  15;— Thir- 
teenth Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  I860,  p.  69. 

Zygospira  modesta  Hall,  Fifteenth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  1862,  p. 
154 ;— Twentieth  Rep.  Ibidem,  1867,  p.  267,  figs.  1,  2.— Meek,  Pal.  Ohio,  1, 1873, 
p.  125,  pi.  11,  fig.  4.— Miller,  Cincinnati  Quart.  Jour.  Sci.,  II,  1875,  p.  58.— 
Davidson,  Snppl.  British  Sil.  Brachiopoda,  Pal.Soc.,1882,p,122.— ^vlisXx^^ 
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Zygospira  modesta  Hall — GoDtinned. 

and  Schuchert,  Minnesota  Geol.  Survey,  III,  1893,  p.  467,  pi.  34,  figs.  42-44.— 
Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  155,  figs.  146-149,  pi 
54,  figs.  7-10,  12.— Keyes,  Geol.  Survey  Missouri,  V,  1895,  p.  98. 

Bhynchonellaf  modesta  Billings,  Geol.  Canada,  1863,  p.  211,  fig.  211. 

Loc.  Cincinnati,  Ohio;  Turin,  etc..  New  York;  Lattners,  Iowa;  Spring  Valley, 
Minnesota;  Wisconsin;  St.  Louis  County,  Missouri ;  Ottawa,  Canada  (Ami). 

Zygospira  nioolettl  Wiucbell  and  Schiicbert.  Trenton  (Ord.). 

Hallina  uicoletti  W.  and  S.,  American  Geol.,  IX,  April  1, 1892,  p.  293; — Minnesota 

Geol.  Survey,  III,  1893,  p.  474,  pi.  34,  figs.  59-62. 
Zygospira  aquila  Sardeson,  Bull.  Minnesota  Geol.  Survey,  III,  April  9, 1892,  p. 

335,  pi.  4,  figs.  15-18. 
Zygospira  nicolleti  Beecher  and  Schuchert,  Biol.  Soc.  Washington,  VIII,  Pt.  II, 

1893,  p.  71,  pi.  10,  fig.  23;  pi.  11,  figs.  11, 12. 
Loc,  Minneapolis,  Rochester,  and  Fountain,  Minnesota;  Decorah,  Iowa;  Beloit, 

Wisconsin ;  Auburn,  Missouri. 

Zygospira  panpera  Billings.  Anticosti  (Sil.). 

Zygospira  paupera  Billings,  Cat.  Sil.  Fossils  Anticosti,  1866,  p.  46.— Hall  aud 

Clarke,  Pal.  New  York,  VI  [I,  Pt.  II,  1893,  p.  157. 
Loc,  Division  3  of  Anticosti  group,  Anticosti. 

Zygospira  pntilla  Hall  aud  Clarke.  t  Lorraine  (Ord.). 

Zygospira  pntilla  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  II,  1893,  p.  157,  fig. 

150,  p.  365,  pi.  54,  figs.  35-37 ;  pi.  83,  figs.  29, 30. 
Loc.  Pike  County,  Missouri. 

Zygospira  recurvirostris  (Hall).  Trenton  (Ord.). 

Atrypa  recurvirostris  Hall,  Pal.  New  York,  1, 1847,  p.  140,  pi.  33,  fig.  5. 
Rhynchonella  recurvirostris  Billings,  Geol.  Canada,  1863,  p.  168,  fig.  152. 
Anazyga  recurvirostra  Davidson,  Suppl.  British  Sil.  Brachiopoda,  Pal.  Soc., 

1892,  p.  129. 

Zygospira  recurvirostra  Winchell  and  Schuchert,  Minnesota  Geol.  Survey,  III| 

1893,  p.  466,  pi.  34,  figs.  38-41.— Beecher  and  Schuchert,  Biol.  Soc.  Washington, 
VIII,  1893,  p.  71,  pi.  10,  figs.  7-21 ;  pi.  11,  figs.  1-10.— Hall  aud  Clarke,  Pal.  New 
York,  VIII,  Pt.  II,  1895,  pi.  54,  figs.  1-6.— Whiteaves,  Pal.  Foss.,  Ill,  Pt.  HI, 
1897,  p.  180. 

Loc,  New  York;  Kentucky;  Iowa;  Minnesota;  Wisconsin;  Ottawa,  Canada; 
Lake  Winnipeg,  Manitoha.  According  to  Billings  it  occurs  also  in  the  Lor- 
raine group  of  Anticosti. 

Zygospira  saffordi  Winebell  and  Schuchert.  Trenton  (Ord.). 

Hallina  saffordi  W.  aud  S.,  American  Geol.,  IX,  1892,  p.  292;— Minnesota  Geol. 

Survey,  III,  1893,  p.  473,  pi.  34,  figs.  55-58.— Hall  and  Clarke,  Pal.  New  York, 

VIII,  Pt.  II,  1895,  pi.  83,  figs.  36-38. 
Zygospira  safi'ordi  Beecher  and  Schuchert,  Biol.  Soc.  Washington,  VIII,  1893,  p. 

71,  pi.  10,  fig.  22;  pi.  11,  figs.  13, 13a.— Hall  and  Clarke,  Pal.  New  York,  VIII, 

Pt.  II,  1893,  p.  151,  figs.  139-141. 
Loc,  Lebanon,  Tennessee;  Highbridge,  Kentucky. 

Zygospira  (?)  subconcaya  Meek  and  Worthen.    Lower  Helderberg  (Dev.). 

Zygospira  subconcava  Meek  and  Worthen,  Geol.  Survey  Hlinois,  III,  1868,  p.  380, 

pi.  7,  fig.  1. 
Loc,  Perry  County,  Missouri. 

Zygospira  uphami  W.  and  S.=Catazyga  uphami. 
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The  BUtnte  approTed  March  3, 1879,  esteblishing  the  United  Statee  Geological  Surrey,  containa  the 
following  proyiaiona : 

"The  pablioations  of  the  Geological  Survey  ah^l  consist  of  the  annual  report  of  open^ionSf  geological 
andeoonomic  maps  illustrating  the  resources  and  classification  of  the  lands,  and  reports  upon  general 
and  economic  geology  and  paleontology.  The  annual  report  of  operations  of  the  Geological  Si?rvey 
shall  accompany  the  an"»^a^  report  of  the  Secretary  of  the  Interior.  All  special  memoirs  and  reports 
of  said  Surrey  shall  be  issued  in  uniform  quarto  series  if  deemed  necessary  by  the  Director,  but  other- 
wise in  ordinary  octavos.  Three  thousand  copies  of  each  shall  be  published  for  scientific  exchanges 
and  for  sale  at  the  price  of  publication ;  and  all  literary  and  cartographic  materials  received  in  exchange 
shall  be  the  property  of  the  United  States  and  form  a  part  of  the  library  of  the  organisation ;  and  the 
money  resulting  from  the  sale  of  such  publications  shall  be  covered  into  the  Treasury  of  the  United 
States." 

Bxcept  in  those  cases  in  which  an  extra  number  of  any  special  memoir  or  report  has  been  supplied 
to  the  Survey  by  resolution  of  Congress  or  has  been  ordered  by  the  Secretary  of  the  Interior,  this 
office  has  no  copies  for  gratuitous  distribution. 

AKNUAL  REPORTS. 

I.  First  Annual  Report  of  the  United  States  Geological  Survey,  by  Clarence  King.  1880.  89.  79  pp. 
1  map. — A  preliminary  report  deecribing  plan  of  organisation  and  publications. 

n.  Second  Annual  Report  of  the  United  Stetes  Geological  Survey,  188a-'81,  by  J.  W.  Powell.  1882. 
8o.    Iv,  688  pp.    62  pi.    1  map. 

UI.  Third  Annual  Report  of  the  United  States  Geological  Survey,  1881-'82,  by  J.  W.  Powell.  1883. 
8^.    xviii,  564  pp.    67  pi.  and  maps. 

IV.  Fourth  Annual  Report  of  the  United  SUtes  Geological  Survey,  1882-'83,  by  J.  W.  Powell.  1884. 
89.    xxxii,  473  pp.    85  pi.  and  maps. 

V.  Fifth  Annual  Report  of  the  United  States  Geological  Survey,  1883-'84,  by  J.  W.  Powell.  1886. 
89.    xxxvi,  469  pp.    58  pi.  and  maps.  \ 

VI.  Sixth  Annual  Report  of  the  United  Stetes  Geological  Survey,  1884-'86,  by  J.  W.  PoweU.  1886. 
8^.    xxix,  570  pp.    65  pi.  and  maps. 

Vn.  Seventh  Annual  Report  of  the  United  Stetes  Geological  Survey,  188&*'86,  by  J.  W.  Powell.  1888. 
8^.    XX,  656  pp.    71  pi.  and  maps. 

VIII.  Eighth  Annual  Report  of  the  United  Stetes  Geological  Survey,  1886-'87,  by  J.  W.  Powell.  1889. 
89.    2  pt.    xix,  474,  xii  pp.    53  pi.  and  maps ;  1  p.  1.,  475-1063  pp.    54-76  pi.  and  maps. 

IX.  Ninth  Annual  Report  of  the  United  Stetes  Geological  Survey,  1887-'88,  by  J.  W.  Powell.  1889. 
8<^.    xiii,  717  pp.    88  pi.  and  maps. 

X.  Tenth  Annual  Report  of  the  United  Stetes  Geological  Survey,  1868-'89,  by  J.  W.  Powell.  1890. 
89.     2  pt.    XV,  774  pp.    98  pi.  and  maps;  viii,  123  pp. 

XI.  Eleventh  Annual  Report  of  the  United  Stetes  Geological  Survey,  188^*90,  by  J.  W.  Powell.  1891. 
8°.    2pt.    XV,  757  pp.    66  pi.  and  maps;  ix.  351  pp.    30  pi. 

Xn.  Twelfth  Annual  Report  of  the  United  Stetes  Geological  Survey,  1890-'91,  by  J.  W.  PoweU.  1891 . 
99.     2pt.    xiii,  675  pp.    53  pi.  and  maps ;  xviii,  576  pp.    146  pi.  and  maps. 

XIII.  Thirteenth  Annual  Report  of  the  United  Stetes  Geological  Survey,  1891-'92,  by  J.  W.  Powell. 
1893.    8^.    3  pt.    vii,  240  pp.    2  maps;  x,  372  pp.    105,pl.  and  maps;  xi,  486pp.    77  pi.  and  maps. 

XIY.  Fourteenth  Annual  Report  of  the  United  SUtes  Geological  Survey,  1892-'93,  by  J.  W.Powell. 
1693.    8^.    2  pt.    vi,  321  pp.    1  pi. ;  xx,  597  pp.    74  pi. 

XV.  Fifteenth  Annual  Report  of  the  United  Stetes  Geological  Survey,  1893.'94,  by  J.  W.  Powell. 
1895.    89.    xiv.756pp.    48  pi. 

XVI.  Sixteenth  Annual  Report  of  the  United  Stetes  Geological  Survey,  1894-*95,  by  Charles  D. 
Walcott.  1895.  (Parti,  1896.)  B°.  4pt.  xxii,910pp.  117  pi.  and  maps:  xix.  598  pp.  43  pi.  and  maps ; 
XT,  646  pp.    23  pi. ;  xix,  735  pp.    6  pi. 

XVn.  Seventeenth  Annual  Report  of  the  United  Stetes  Geological  Survey,  1895-'96,  by  Charles  D. 
Walcott.  1896.  8^.  3  pt.  in  4  vol.  xxii,  1076  pp.  67  pi.  and  maps;  xxv,  864  pp.  113  pi.  and  maps; 
xxii,  542  pp.    8  pi.  snd  maps ;  iii,  543-1058  pp.    5  pi. 
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II  ADVERTISEMENT. 

HONOORAPHS. 

I.  L«ke  Bonneville,  by  Orove  Karl  Gilbert.    1890.    49.    xx,  438  pp.    51  pi.    1  map.    Price |i.M. 

II.  Tertiary  History  of  the  Grand  Cafion  District,  with  atlas,  by  Clarence  B.  Datton,  Capt  XT.  S.  A. 
1882.    40.    xiv,  264  pp.    42  pi.  and  atlas  of  24  sheets  folio.    Price  $10.00. 

III.  Geology  of  the  Coxnstock  Lode  and  the  Washoe  District,  with  atlas,  by  G«orge  F.  Becker.  1^. 
40.    XV,  422  pp.    7  pi.  and  atlas  of  21  sheeU  folio.    Price  $11.00. 

IV.  Comstock  Mining  and  Miners,  by  Eliot  Lord.    1883.    40.    xiv,  451  pp.    3  pi.    Price  $1.50. 

Y.  The  Copper-Bearing  Rocks  of  Lake  Superior,  by  Roland  Duer  Irving.  1883.  4<>.  xvi.  404  pp. 
151.    20  pi.  and  maps.    Price  $1.85. 

YI.  Contributions  to  the  Knowledge  of  the  Older  Mesozoio  Flor.i  of  Virginia,  by  William  Morris 
Fontaine.    1883.    4°.    xi,  144  pp.    54  1.    54  pi.    Price  $1.05. 

YII.  Silver-Lead  Deposits  of  Eureka,  Nevada,  by  Joseph  Story  Curtis.  1884.  40.  xiii,  200  pp.  li 
pi.    Price  $1.20. 

Ym.  Paleontology  of  the  Eureka  District,  by  Charles  Doolittle  Waloott.  1884.  4°.  xiii,  298  pp. 
24  1.    24  pi.    Price  $1.10. 

IX.  Brachiopoda  and  Lamellibranchiata  of  the  Raritan  Clays  and  Greensand  Marls  of  New  Jen«7, 
by  Robert  P.  Whitfield.    1885.    40.    xx,  338  pp.    35  pi.    1  map.    Price  $1.15. 

X.  Dinocerata.  A  Monograph  of  an  Extinct  Onler  of  Gigantic  Mammals,  by  Othniel  Charles  Msnh. 
1886.    40.    xviii,  243  pp.    56 1.    56  pi.    Price  $2.70. 

XI.  Geological  History  of  Lake  Lahoutan,  a  Quatemar}^  Lake  of  Northwestern  Nevada,  by  Isnel 
Cook  Russell.    1885.    4^.    xiv,  288  pp.    46  pi.  and  maps.    Price  $1.75. 

XH.  Geology  and  Mining  Industry  of  Leailville,  Colorado,  with  atlas,  by  Samuel  Franklin  EmmoBS. 
1886.    40.    xxix,  770  pp.    45  pi.  and  atlas  of  35  sheets  folio.    Price  $8.40. 

Xm.  Geology  of  the  Quicksilver  Deposits  of  the  Pacific  Slope,  with  atlas,  by  George  F.  Becker. 
1888.    4°.    xix,  486  pp.    7  pi.  and  atlas  of  14  sheets  folio.    Price  $2.00. 

XIY.  Fossil  Fishes  and  Fossil  Plants  of  the  Triasaic  Rocks  of  New  Jersey  and  the  Connecticat  Tal* 
ley,  by  John  S.  Newberry.    1888.    4°.    xiv,  152  pp.    26  pi.    Price  $1.00. 

XV.  The  Potomac  or  Younger  Mesosoic  Flora,  by  William  Morris  Fontaine.  1880.  40.  xiv,  377 
pp.    180  pi.    Text  and  plates  bound  separately.    Price  $2.50. 

XVI.  The  Paleosoio  Fishes  of  North  America,  by  John  Strong  Newberry.  1889.  40.  340  pp.  53  pL 
Price  $1.00. 

XYII.  The  Flora  of  the  Dakota  Group,  a  Posthumous  Work,  by  Leo  Lesquereux.  Edited  by  F.  H. 
Knnwlton.    1891.    4°.    400  pp.    66  pi.    Price  $1.10. 

XVIII.  Gasteropoda  and  Cephalopoda  of  the  Raritan  Clays  and  Greensand  Marls  of  New  Jersey, 
I  y  Rol>ort  P.  Whitfield.    1891.    4°.    402  pp.    50  pi.    Price  $1.00. 

XIX.  The  Penokee  Iron-Bearing  Series  of  Northern  Wisconsin  and  Michigan,  by  Roland  D.  Irriof 
andC.  R.VanHlse.    1892.    40.    xix,  534  pp.    37  pi.    Price  $1.70. 

XX.  Geology  of  the  Eureka  District,  Nevada,  with  atlas,  by  Arnold  Hague.  1892.  40.  xvii,  419  pp. 
fpl.     Price  $5.25. 

XXI.  The  Tertiary  Rhynchophorous  Coleoptera  of  North  America,  by  Samuel  Hubbard  Scaddtf  • 

1893.  40.    xi,  206  pp.    18  pi.    Price  90  cents. 

XXII.  A  Manual  of  Topographic  Methods,  by  Henry  Gannett,  Chief  Topographer.  1^3.  4°.  xiv, 
3C0pp.    IHpl.    Price  $1.00. 

XXni.  Geology  of  the  Green  Mountains  in  Massashosetts,  by  Raphael  Pumpelly,  J.  £.  Wolff, 
and  T.  Nelson  Dale.    1894.    4°.    xiv,  206  pp.    23  pi.    Price  $1.30. 
XXIV.  MoUuBoa  and  Crustacea  of  the  Miooene  Fonnationa  of  New  Jersey,  by  Robert  Parr  Whitfield. 

1894.  40.    195  pp.    24  pi.    Price  00  cents. 

XXY.  The  Glacial  Lake  Agassis,  by  Wairen  npham.    1895.    40.    xxiv,658pp.    38  pL    Price  $1.70. 

XXVI.  Flora  of  the  Amboy  Clays,  by  John  Strong  Newberry ;  a  Posthumous  Work,  edited  by 
Arthur  Hollick.    1895.    4^.    260  pp.    58  pL    Price  $1.00. 

XXVI I.  Geology  of  the  Denver  Basin,  Colorado,  by  S.  F.  Emmons,  Whitman  Croaa,  and  George  H. 
Eldridge.    1896.    4°.    556  pp.    31  pi.    Price  $1.50. 

XXVIII.  The  Marquette  Iron-Bearing  District  of  Michigan,  with  atlas,  by  C.  R.  Van  Hise  and  W. 
S.  Bayley,  including  a  Chapter  on  the  Republic  Trough,  by  H.  L.  Smyth.  1895.  4<>.  608  pp.  SS  pL 
and  atlas  of  39  sheets  folio.    Price  $5.75. 

In  preparation : 

XXIX.  The  Geology  of  Old  Hampshire  County,  Massachusetts,  comprising  Franklin,  Hampshire, 
and  Hampden  Counties,  by  Benjamin  Kendall  Emerson. 

XXX.  Fossil  Medu8»,  by  Charles  D.  Walcott. 

XXXI.  Geology  of  the  Aspen  Mining  District,  Colorado,  with  atlas,  by  Josiah  Edward  Sporr. 

XXXII.  Geologyof  the  Yellowstone  National  Park,  Part  II,  Descriptive  Geology,  Petrography,  and 
Paleontology,  by  Arnold  Hague,  J.  P.  Iddiogs,  W.  HarAoy  Weed,  Charles  D.  Walcott,  G.  H.  Girty,  T.  W. 
Stanton,  and  F.  H.  Knowlton. 

XXXIII.  Geology  of  the  Narragansett  Basin,  by  N.  S.  Shaler,  J.  B.  Wood  worth,  and  August  F. 
Foerste. 


ADYEBTISEMBNT.  Ill 

XXXIV.  The  Glacial  OraTels  of  Maine  and  their  Aaeociated  Deposits,  hy  George  H.  Stone. 

—  Saoropoda,  by  O.  C.  Marah. 

—  Stogoaanria,  hy  O.  C.  Marsh.  • 

—  BrontotheiiidflD,  hy  O.  C.  Marsh. 

—  Bfoport  on  Silyer  Cliff  and  Ten*MUe  Mining  Districts,  Colorado,  hy  S.  V.  lEnimons. 

—  Flora  of  the  Laramie  and  Allied  Formations,  hy  Frank  Hall  Knowlton. 

BULLBTDTS. 

1.  On  Hypersthene^Andesite  and  on  Triolinio  Pyroxene  in  Augitio  Bocks,  hy  Whitman  Cross,  with  a 
Geological  Sketch  of  Buffalo  Peaks,  Colorado,  by  S.F.  Emmons.    1883.   8P.   42  pp.    2  pi.    Price  10  cents. 

2.  Gold  and  Silver  Conversion  Tables,  giving  the  Coining  Value  of  Troy  Ounces  of  Fine  Metal,  etc., 
computed  by  Albert  Williams,  Jr.    1883.    8°.    8  pp.    Price  5  cents. 

i .  On  the  Fossil  Faunas  of  the  Upper  Devonian,  along  the  Meridian  of  78°  30',  from  Tompkins  County, 
Kew  York,  to  Bradford  County,  Pennsylvania,  by  Henry  S.  Williams.   1884.   99.   36  pp.    Price  5  cents. 

4.0nMesozoicFosBils,  by  Charles  A.  White.    1884.    BP.    36  pp.    9  pi.    Price  5  cents. 

e.  A  Dictionary  of  Altitudes  in  the  United  SUtes,  compiled  by  Henry  Gannett.  1884.  9P.  325  pp. 
Price  20  cents. 

I  .Elevations  in  the  Dominion  of  Canada,  by  J.  W.  Spencer.    1884.    8°.    43  pp.    Price  5  cents. 

7.  Mapoteca  Geologica  Americana.  A  Catalogue  of  Geological  Maps  of  America  (North  and  South) 
1752-1881,  in  Geographic  and  Chronologic  Order,  by  Jules  Marcou  Mid  John  Belknap  Maroon.  1884. 
99.    184  pp.    Price  10  cents. 

8.  On  Secondary  Enlargements  of  Mineral  Fragments  in  Certain  Bocks,  by  B.  D.  Irving  and  C.  &. 
Van  Hise.    1884.    89.    56  pp.    6  pi.    Price  10  cents. 

9.  A  Keport  of  Work  done  in  the  Washington  Laboratory  during  the  Fiscal  Year  1883-'84.  F.  W. 
Clarke,  Chief  Chemist.    T.  M.  Chatard,  Assistant  Chemist.    1884.    S9.    40  pp.    Price  5  cents. 

10.  On  the  Cambrian  Faunas  of  North  America.  Preliminary  Studies,  by  Charles  Doolittle  Waloott. 
1884.    8o.    74  pp.    10  pi.    Price  5  cenU. 

11.  On  the  Quaternary  and  Becent  MoUusca  of  the  Great  Basin ;  with  Descriptions  of  New  Forms, 
by  B.  Ellsworth  Call.  Introduced  by  a  Sketch  of  the  Quaternary  Lakes  of  the  Great  Basin,  by  G.  X. 
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130.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
for  1892  and  1893,  by  Fred  Boughton  Weeks.    1896.    8^.    210  pp.    Price  20  cente. 

131.  Report  of  l4ogres8  of  the  Division  of  Hydrography  for  the  Calendar  Years  1893  and  1804,  by 
Frederick  Haynes  Newell,  Topographer  in  Charge.    1895.    8^.    126  pp.    Price  15  oente. 

132.  The  Disseminated  Lead  Ores  of  Southeastern  Missouri,  by  Arthur  Winslow.    1896.    8°.    SI  PP- 
Price  5  oente. 

133.  Contributions  to  the  Cretaceous  Paleontology  of  the  Pacific  Coast :  The  Fauna  of  the  KnoxviUt 
Beds,  by  T.  W.  Stenton.    1895.    8°.    132  pp.    20  pi.    Price  15  oente. 

134.  The  Cambrian  Rocks  of  Pennsylvania,  by  Charles  Doolittie  Walcott.    1896.    8o.    43  pp.    15  pI* 
Price  5  cente. 

185.  Bibliography  and  Index  of  North  American  Geolog^r,  Paleontology,  Petrology,  and  Mineralogy 
for  the  Year  1894,  by  F.  B.  Weeks.    1896.    8o.    141  pp.    Price  15  cento. 

186.  Volcanic  Rocks  of  South  Monntein,  Pennsylvania,  by  Florence  Basoom.    1896.    8^.    124  pp.  28 
pi.    Price  15  cente. 

187.  The  Geology  of  the  Fort  Riley  Military  Reservation  and  Vicinity,  Kansas,  by  Robert  Hty. 
1886.    8o.    85  pp.    8  pi.    Price  5  cente. 
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188.  ArtMian^well  Prospects  in  the  Atlsntio  Goaatsl  PUin  Region,  by  N.  H.  Darton.    1896.    8o.    228 
pp.    19  pi.    Price  20  cents. 

139.  Geology  of  the  Castle  Moontain  Mining  District,  Montana,  by  W.  H.  Weed  and  L.  V.  Pirason. 
1806.    8o.    164  pp.    17  pi.    Price  15  cents. 

140.  Keport  of  Progress  of  the  Dirision  of  Hydrography  for  the  Calendar  Year  1895,  by  Frederick 
Haynes  Newell,  Hydrographer  in  Charge.    1896.    8o.    356  pp.    Price  25  cents. 

141.  The  Eocene  Deposits  of  the  Middle  Atlantic  Slope  in  Delawaxe,  Maryland,  and  Virginia,  by  Will- 
iam Bullock  Clark.    1896.    8°.    167  pp.    40  pi.    Price  15  cents. 

142.  A  Brief  Contribution  to  the  Geology  and  Paleontology  of  Northwestern  Louisiana,  by  T.  Way- 
land  Yanghan.    1896.    8^    65  pp.    4  pi.    Price  10  cents. 

143.  A  Bibliography  of  Clays  and  the  Ceramic  Arts,  by  John  C.  Branner.  1896.  89.  114  pp.  Price 
15  cents. 

144.  The  Moraines  of  the  Missouri  Coteau  and  their  Attendant  Deposits,  by  James  Edward  Todd. 
1896.    8P.    71  pp.    21  pi.    Price  10  cents. 

145.  The  Potomac  Formation  in  Virginia,  by  W.  M.  Fontaine.   1896.  8<^.  149  pp.  2  pL  Price  15  cents. 

146.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Miner- 
alogy  for  the  Year  1895,  by  F.  B.  Weeks.    1896.    8°.    130  pp.    Price  15  cento. 

147.  Earthquakes  in  California  in  1895,  by  Charles  D.  Perrine,  Assistant  Astronomer  in  Charge  of 
Earthquake  Observations  at  the  Lick  Observatory.    1896.    8°.    23  pp.    Price  6  cents. 

148.  Analyses  of  Rocks,  with  a  Chapter  on  Analytical  Methods,  Laboratory  of  the  United  States 
Geological  Survey,  1880  to  1886,  by  F.  W.  CUrke  and  W.  F.  HiUebrand.  1897.  8P.  306  pp.  Price  20 
cento. 

Water-supply  and  irrigation  papers. 

By  act  of  Congress  approved  June  11, 1896,  the  following  provision  was  made: 
'^Provided,  That  hereafter  the  reporto  of  the  Ctoological  Survey  in  relation  to  the  gauging  of 
streams  and  to  the  methods  of  utilizing  the  water  resources  may  be  printed  in  octovo  form,  not  to 
exceed  one  hundred  pages  in  length  and  Ave  thousand  copies  in  number;  one  thousand  copies  of 
which  shall  be  for  the  oflBcial  use  of  the  Geological  Survey,  one  thousand  five  hundred  copies  shall  be 
delivered  to  the  Senate,  and  two  thousand  five  hundred  copies  shall  be  delivered  to  the  House  of  Rep- 
resentatives, for  distribution.' 
Under  this  law  the  following  papers  have  been  published : 

1.  Pumping  Water  for  Irrigation,  by  Herbert  M.  Wilson.     1896.    9°.    57  pp. 

2.  Irrigation  near  Phcenix,  Arizona,  by  Arthur  P.  Davis.    1897.    8°.    97  pp. 

3.  Sewage  Irrigation,  by  George  W.  Rafter.    1897.    8°.    100  pp. 

4.  A  Reconnoissance  in  Southeastern  Washington,  by  Israel  Cook  Russell.     1897.    8P.    96  pp. 

5.  Irrigation  Practice  on  the  Great  Plains,  by  Elias  Branson  Cowgill.    1897.    8<^.    39  pp. 

6.  Underground  Waters  of  Southwestern  Kansas,  by  Erasmus  Haworth.    1897.    8P.    65  pp. 
In  preparation : 

7.  Seepage  Waters  of  Northern  Utah,  by  Samuel  Fortier. 

8.  Windmills  for  Irrigation,  by  E.  C.  Murphy. 

9.  Irrigation  near  Greeley,  Colorado,  by  David  Boyd. 

10.  Irrigation  in  Mesilla  Valley,  New  Mexico,  by  F.  C.  Barker. 

TOPOGRAPHIC  MAP  OP  THE  UNITED  STATES. 

When,  in  1882,  the  Geological  Survey  was  directed  by  law  to  make  a  geologic  map  of  the  United 
States,  there  was  In  existonce  no  suitable  topographic  map  to  serve  as  a  base  for  the  geologic  map. 
The  preparation  of  such  a  topographic  map  was  therefore  immediately  begun.  About  one-fifth  of  the 
area  of  the  country,  excluding  Alaska,  has  now  been  thus  mapped.  The  map  is  published  in  atlas  sheets, 
each  sheet  representing  a  small  quadrangular  district,  as  explained  under  the  following  heading.  The 
aeparate  sheets  are  sold  at  5  cento  each  when  fewer  than  100  copies  are  purchased,  but  when  they  are 
ordered  in  loto  of  100  or  more  copies,  whetherof  the  same  sheet  or  of  different  sheeto,  the  price  is  2  cento 
each.  The  mapped  areas  are  widely  scattered,  nearly  every  Stoto  being  represented.  More  than 
800  sheeto  have  been  engraved  and  printed;  they  are  tabulated  by  States  in  the  Survey's  "List  of 
Pablications,"  a  pamphlet  which  may  be  had  on  application. 

GEOLOGIC  ATLAS  OF  THE  UNITED  STATES. 

The  Geologic  Atlas  of  the  United  States  is  the  final  form  of  publication  of  the  topographic  and 
geologic  maps.  The  atlas  is  issued  in  parte,  progressively  as  the  surveys  are  extended,  and  is 
designed  ultimately  to  cover  the  entire  country. 

Under  the  plan  adopted  the  entire  area  of  the  country  is  divided  into  small  quadrangular  districto 
(designated  quadrangUg),  bounded  by  certain  meridians  and  parallels.  The  unit  of  survey  is  also  the 
unit  ot  publication,  and  the  maps  and  descriptions  of  each  quadrangular  district  are  issued  as  a  folio 
of  the  Geologic  Atlas. 

Each  folio  contains  topographic,  geologic,  economic,  and  structural  maps,  together  with.  tc^xA.'oal 
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descriptions  aod  explanations,  and  is  designatod  hj  the  name  of  a  principal  town  or  of  a  prominent 
natural  feature  within  the  district. 

Two  forms  of  issue  hare  been  adopted :  A  Uhrary  edition,  bound  between  beary  paper  coren  and 
stitched;  and  ttJUld  edition,  similarly  bound,  but  unstitched. 

Under  the  law  a  copy  of  each  folio  is  sent  to  certain  public  librariea  and  educational  inatitntkns. 
The  remainder  are  sold  at  25  cents  each,  except  such  as  contain  an  unusual  amount  of  matter,  which 
are  priced  accordingly.    Prepayment  is  obligatory.    The  folios  ready  for  distribution  are  listed  bdow. 
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On  March  2, 1895,  the  following  provision  was  included  in  an  act  of  Congress : 

'* Provided^  That  hereafter  the  report  of  the  mineral  resources  of  the  United  States  shall  be  issued 
as  a  part  of  the  report  of  the  Director  of  the  Geological  Survey.'* 

In  compliance  with  this  legislation,  the  report  Mineral  Resources  of  the  United  Stotos  for  the 
Calendar  Year  1884  forms  Parts  HI  and  IV  of  the  Sixteenth  Annual  Report  of  the  Survey,  and  Min- 
eral Reaonrces  of  the  United  Stotes  for  the  Calendar  Year  1895  forms  Part  III  of  the  Seventeenth 
Annual  Report  of  the  Survey. 

The  money  received  from  the  sale  of  these  publications  is  deposited  in  the  Treasury,  and  the  Secre- 
tary of  the  Treasury  declines  to  receive  bank  checks,  drafto.  or  postage  stamps ;  all  remittances,  there- 
fore, must  be  by  postal  notb  or  moxst  obdkb,  made  payable  to  the  Director  of  the  U.  S.  Geological 
Snrvey,  or  in  cubrknct,  for  the  exact  amount.  Correspondence  relating  to  the  publications  of  the 
Snrvey  should  be  addressed 
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United  States  Gbologioal  Survey, 

Baltimore^  Md.y  March  i,  1897. 
Sib  :  I  have  the  honor  to  snbmit  herewith  the  manuscript  of  a  report 
upon  the  Cretaceous  Foraminifera  of  New  Jersey,  which  has  been  pre- 
pared by  Dr.  E.  M.  Bagg  as  a  member  of  my  division,  and  I  would 
suggest  that  it  be  published  as  a  bulletin  of  the  Survey. 
Very  respectfully, 

Wm.  Bullock  Glabk, 

Oeologiat 
Hon.  Charles  D.  Walcott, 

Director  United  States  Geological  Survey. 
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PREFACE. 


The  Foraminifera  deficribed  in  this  bulletin  were  collected  by  the 
aathor  from  the  Greensand  series  of  the  Upper  Cretaceous  of  Kew 
Jersey,  and  include  representatives  from  the  Matawan,  Monmouth,  Ean- 
cocas,  and  Manasquan  formations.  They  were  determined,  described, 
and  presented  as  a  thesis  at  the  Johns  Hopkins  University  for  the 
degree  of  doctor  of  philosophy  in  the  year  1895,  and  the  types  are 
deposited  in  the  geological  museum  of  that  university,  at  Baltimore, 
Maryland.  Some  additional  results  of  later  study  have  yielded  a 
number  of  interesting  forms  which  are  here  described  for  the  first 
time. 

The  author  wishes  to  express  his  gratitude  to  Prof.  W.  B.  Olark,  who 
has  kindly  assisted  in  the  work,  and  under  whose  direction  the  investi- 
gation has  been  carried  on. 

Acknowledgments  are  due  the  following  persons  who  have  furnished 
material  for  comparative  study:  Dr.  G.  Brown  Goode,  of  Washington; 
Prof.  Charles  W.  Johnson,  of  the  Wagner  Free  Institute  of  Science, 
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THE  CRETACEOUS  FORAMINIFERA  OF  NEW  JERSEY. 


By  R.  M.  Bagg,  Jr. 


INTRODUCTION. 

The  fossil  Foraminifera  of  America  liave  never  received  roach  atten- 
tion, although  some  of  the  most  distingaished  European  paleontolo- 
gists have  been  at  work  apon  this  group  for  many  years,  and  have 
published  numerous  monographs  and  special  reports  upon  it.  Within 
the  last  few  years,  however,  several  short  papers  have  appeared  upon 
the  Cretaceous  Foraminifera  of  Canada,  Minnesota,  New  Jersey,  and 
Alabama. 

The  first  report  upon  the  Cretaceous  Foraminifera  of  Canada  was 
published  by  Dr.  G.  M.  Dawson,'  in  the  Canadian  Naturalist  for  1874. 
Four  species  of  Foraminifera  are  described  and  figured  in  this  report, 
namely :  Discorbina  globularis^  Planorbulina  ariminensift,  Texttilaria  glob- 
ulosaj  and  Textularia  pygmcea.  These  forms  were  discovered  in  the 
Cretaceous  rocks  of  Pembina,  Manitoba,  which  bear  some  resemblance 
to  the  "chalk"  of  Nebraska. 

J.  B.  Tyrreir^  has  recognized  in  the  Niobrara  limestone  of  Manitoba 
some  25  different  species  of  Foraminifera,  a  tabulated  list  of  which 
appeared  in  the  Transactions  of  the  Royal  Society  of  Canada  and  in 
the  Annual  Report  of  the  Geological  Survey  of  Canada*^  for  1890  and 
1891. 

Sixteen  species  of  Foraminifera  from  the  Cretaceous  bowlder  clays 
of  central  Minnesota  were  described  and  figured  by  Woodward  and 
Thomas^  in  1885.  This  report  was  reprinted,  with  additions  of  fossils 
from  Nebraska  and  Illinois,  in  the  Final  Report  of  the  Geological  Sur- 
vey of  Minnesota.* 


'Note  on  the  occurronce  of  Foraminifera,  coccolitha,  and  rhabdollths  in  the  Cretaceoas  rocks  of 
Manitoba:  Canadian  Natnraliat,  new  serleH,  Vol.  VII,  1874,  pp.  252-257. 

'Foraminifera  and  Radiolaria  from  the  Oretaoeous  of  Manitoba:  Trana.  Royal  Soc.  Canada,  Vol. 
VIII,  1890,  sec.  4,  pp.  111-115. 

* Gool.  Snrv.  Canada,  Rept.  1890-91,  Vol.  V,  pt.  1,  p.  211. 

^On  the  Foraminifera  of  the  bowlder  clay  taken  from  a  well  shaft  22  feet  deep,  Meeker  Coanty,  cen- 
tral Minnesota:  Geol.  Nat.  Hist  Sarv.  Minnesota,  Thirteenth  Ann.  Rept.,  for  1884,  pp.  164-177,  Pis. 

i-nL 

•Final  Repl  Oeol.  Nat.  Hist  Sarv.  Minnesota,  Vol.  Ill,  1893,  pp.  23-54,  Pis.  C-B. 
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The  Journal  of  the  Kew  York  Microscopical  Society  for  April,  1890,' 
contains  a  short  article  on  the  Cretaceous  Foraminifera  of  New  Jersey, 
by  Dr.  Anthony  Woodward.  This  paper  is  entitled  Synopsis  of  the 
Cretaceous  Foraminifera  of  New  Jersey,  and  contains  only  a  review 
of  previous  investigations.  A  second  part,  however,  appeared  in  the 
same  journal  for  1894,^  in  which  Dr.  Woodward  describes  58  different 
species  of  Foraminifera  from  the  New  Jersey  marl  beds. 

Still  more  recently  a  tabulated  list  of  the  Cretaceous  and  Tertiary 
Foraminifera  of  Alabama  has  been  published  in  a  special  reiK>rt  of  the 
Geological  Survey  of  Alabama.'^ 

The  present  memoir  is  a  more  thorough  account  than  has  previously 
been  given  of  the  Cretaceous  Foraminifera  from  the  marl  beds  of  New 
Jersey.  It  was  presented  as  a  thesis  at  the  Johns  Hopkins  University 
in  May,  1895,  but  has  been  somewhat  revised  and  enlarged,  and  con- 
tains descriptions  of  a  number  of  species  from  the  upper  beds  of  the 
Matawan  formation,  which  are  here  given  for  the  first  time.  The  latter 
were  collected  by  the  author  during  the  last  summer,  while  he  was 
engaged  in  geological  mapping  in  southern  New  Jersey.  The  speci- 
mens were  obtained  at  Marshalltown,  Salem  County,  New  Jersey,  in  a 
very  fossiliferous  bed  of  sandy  marl,  which  has  been  dug  as  a  fertilizer. 

A  large  amount  of  material  has  been  collected  and  examined  in  the 
preparation  of  this  report,  from  the  following  localities: 

Momnouth  formation  (Navesihk  division,  or  lower  marl  bed):  Atlan- 
tic Highlands,  Freehold,  and  Cream  Kidge. 

Itancooas  formation  (middle  marl  bed):  Blue  Ball,  New  Egypt,  Vin- 
centowu,  Swedesboro,  Timber  Creek,  and  Harrison ville;  also  from  a 
well  boring  at  Quinton. 

Manasquan  formation  (upi)er  marl  bed,  lower  part):  Vincentown. 

It  was  hoped  that  a  careful  study  of  the  Foraminifera  found  in  these 
various  marl  beds  might  not  only  result  in  the  addition  of  many  new 
species  to  our  American  Cretaceous,  but  might  also  serve  as  a  means  of 
identification  of  these  strata.  Such  has  been  found  to  be  the  case, 
although  the  fact  that  certain  species  are  present  in  several  or  all  the 
beds  has  been  established,  while  many  of  them  have  continued  through 
deposits  of  later  age  and  are  found  in  existing  oceans.^ 

The  ^vriter  believes  that  the  localities  from  which  the  fossils  were  col- 
lected for  study  are  as  typical  as  any  which  might  have  been  chosen, 
although  further  investigation  in  many  new  localities  can  hardly  fail  to 
yield  additional  results. 

The  excellent  state  of  preservation  and  the  large  size  of  many  of  the 
species  are  most  striking  and  bear  witness  to  the  favorable  conditions 
for  their  existence  in  the  late  Cretaceous  sea. 

'  CrotaceouH  Foraminifera  of  New  Jersey,  Part  I :  Joar.  N.  Y.  Micros.  Soc.,  Vol.  VT,  No.  2,  April,  1880, 
pp.  45-55. 
"Ibid.,  Part  2,  Vol.  X,  No. 4,  Oct.,  1894,  pp. 91-141. 

>aeol.  Sarv.  Alabama,  Bcpt.  Geology  Coastal  Plain,  1894,  pp.  93, 249, 285, 28«,  288, 289. 
*For  geological  distribution  of  these  forms  sec  tabular  review,  pp.  69-71. 
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Specimens  of  three  tjnpes  have  been  analyzed,  two  of  calcareoas  and 
one  of  arenaceous  character,  in  order  to  determine  the  amount  of  silica 
which  is  present.  The  analyses  were  made  by  Mr.  W.  F.  Hillebrand, 
and  the  results  are  as  foUows: 

No.  1.  VemeuUina  triguetra  (von  Mtinster). 

Per  cent. 

Silica 38.3 

Additional  insoluble  matter 3.07 

Total  insoluble  matter 41.37 

This  is  an  arenaceous-siliceous  type,  and  the  large  amount  of  silica 
present  is  in  the  form  of  polished  sand  grains,  with  scattered  grains  of 
glauconite,  which  have  been  drmly  cemented  together. 

Ko.  2.  Flabellina  sagittaria  (Lea). 

Per  c«nt. 

Silica 1.2 

Additional  insoluble  matter 0. 55 

Total  insoluble  matter 1.75 

The  base  of  the  additional  insoluble  matter  consisted  of  alumina  and 
magnesia,  together  with  a  trace  of  iron  and  probably  alkalies. 
No.  3.  Nodosaria  consobrina,  var.  eindciata  (Reuss). 

Per  cent. 
Silica 1.8 

It  is  an  interesting  fact  bearing  on  the  origin  of  greensand  that  the 
writer  has  frequently  found  shells  of  Foramiuifera  filled  with  glauconite. 
This  has  been  especially  noticeable  in  Polymorphina  communis,  which 
in  some  cases,  where  the  shell  is  broken  away,  shows  the  interior  filled 
with  light-green  glauconite  still  bearing  upon  its  outer  surface  the 
smooth  impress  of  the  shell. 

Many  CristellarisB  are  partially  filled  with  a  light-brown  clay  sng- 
gesting  the  early  stage  in  the  formation  of  the  glauconite  grain.  Upon 
a  few  grains  of  glauconite  I  have  found  clinging  to  the  central  i)ortiou 
remnants  of  the  original  shell,  while  the  glauconite  still  shows  an  inter- 
nal cast  of  the  shell. 

It  is  perhaps  rather  remarkable  that  among  so  many  grains  of  glau- 
conite so  few  perfect  casts  of  Foramiuifera  are  found  and  so  small  a 
number  of  intermediate  stages,  but  it  must  be  remembered  that  the 
shell  wall  of  the  forms  is  always  thin  and  easily  destroyed  through 
solution  in  the  percolating  waters  in  such  porous  beds.  Even  among 
the  Lamellibranchiata  and  Gasteropoda  casts  of  the  shells  are  much 
more  abundant  than  well-preserved  shells,  except  the  heavier,  ponderous 
shells  of  Exogyra  costata  and  Oryphwa  vesicularis.  From  the  size  of 
the  glauconite  grains  and  the  peculiarity  of  their  shape  it  is  protbable 
that  the  glauconite  has  grown  by  accretion  around  an  original  nucleus, 
so  that  the  outline  of  the  delicate  shells  is  only  exceptionally  preserved. 

Transverse  sections  of  the  glauconite  grains  show  a  difference  in 
color  and  texture  between  the  internal  and  external  parts,  the  inner 
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portion  being  of  a  light  olive-green  and  softer  than  the  dark-green 
irregular  border. 

■  Several  analyses  of  New  Jersey  glauconite  have  been  made  from  care- 
fully selected  grains;  one  made  by  T.  Sterry  IJunt  is  as  follows:* 


Analysis  of  selected  grains  of  New  Jersey  glauconite. 


SiO, 50.70 

FeO 22.50 

MgO 2.16 

CaO 1.11 

AI2O3 8.03 


K2O  . 
NasO 
H2O 


5.80 
0.75 
8.95 


100.00 


It  is  not  the  object  of  this  pai)er  to  eixter  into  any  discnssion  of  the 
much-disputed  x^roblem  of  the  origin  of  greensand.  This  snbject  has 
been  discussed  by  numerous  writers,  especially  of  late  by  Murray  and 
Eenard*  in  their  report  upon  the  deep-sea  deposits  obtained  by  the 
Challenger  Expedition.  A  statement  of  the  results  brought  out  by 
this  investigation,  with  a  short  review  of  former  theories,  has  been 
published  by  Prof.  W.  B.  Clark  ^  in  his  discussion  of  the  origin  of  the 
greensand  of  New  Jersey.  That  both  organic  and  inorganic  materials 
must  be  present  for  the  formation  of  greensand  has  been  established, 
but  just  what  proportion  of  each  is  necessary  is  not  so  readily  deter- 
mined. The  inorganic  material  occurring  in  the  New  Jersey  marl  beds 
is  chiefly  quartz  and  mica,  and  is  supposed  to  have  been  derived  from 
the  crystalline  rocks  of  Pennsylvania  and  northern  New  Jersey. 

The  green  sands  differ  in  the  size  of  the  sand  grains,  in  the  amount  of 
rounding,  and  in  the  proportion  of  sand  to  glauconite.  In  the  Manas- 
quan  formation  (lower  part  of  upper  marl  bed)  there  is  proportionately 
more  glauconite  than  in  any  of  the  other  beds,  while  the  quartz  grains 
are  more  rounded  than  in  the  lower  beds  of  the  Monmouth  formation, 
though  perhaps  less  so  in  the  upper  or  Eedbank  series.  So  large  an 
amount  of  quartz  sand  is  present  in  this  latter  bed  that  glauconite  holds 
only  a  secondary  place.  For  this  reason  no  Foraminifera  are  known 
from  the  Bedbank  sands,  although  it  is  probable  that  the  upper  and 
lower  portions  of  the  bed  will  furnish  some  when  more  thoroughly 
examined. 

The  Navesink  marls  contain  more  Foraminifera  than  the  Manasquan 
beds,  and  in  a  somewhat  better  state  of  preservation,  but  it  is  in  the 
limestone  layer  of  the  Bancocas  formation  (middle  marl  bed)  that  the 
greatest  abundance  of  forms  is  found.  This  deposit,  frequently  consoU- 
dated,  is  made  up  of  great  quantities  of  bryozoan  shells  and  vast  num- 
bers of  perfectly  preserved  Foraminifera.  Seventy-nine  species  have 
been  determined  from  this  horizon  alone.  Four  species  are  present  in 
all  four  marl  beds,  namely:  Nodosaria  obliqua  (Linnd),  Nodosaria  poly- 
gona  Beuss,  Nodosaria  zippei  Beuss,  and  Trurwatulina  lobatula  (Walker 
and  Jacob). 


>  Mineral  Phy  Biology  and  Physiography,  1886,  p.  108. 
'Reports  Challenger  Expedition;  Deep-sea  deposits,  1892. 


'A  preUminary  report  on  the  Cretaceous  ai\^  TetWurj  loTm.«i.Uow«  of  Kew  Jersey :  Report  of  the 
State  QeologiBt  of  New  Jersey  for  1802,  pp.  lQn-2i%. 
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HISTORICAL  SUMMARY. 

The  value  of  tbe  ^eensand  marls  for  fertilizing  purposes  has  been 
known  in  New  Jersey  for  more  than  a  century.  In  1768  a  laborer,  while 
digging  a  ditch  in  a  meadow  near  Marlboro,  threw  out  a  substance 
which  was  pronounced  to  be  marl,  Some  of  tbis  marl  was  spread  upon 
the  land  with  good  results,  but  no  particular  attention  seems  to  have 
been  paid  to  the  discovery  until  the  year  1811,  when  its  value  began  to 
be  appreciated. 

The  discovery  of  fossils  in  the  marl  beds  was  made  soon  after,  and 
in  1820  some  of  these  fossils  were  described  by  Say,'  and  others  by 
Morton  Mn  1829. 

The  first  mention  of  Foraminifera  was  made  by  Isaac  Lea^  in  1833, 
in  his  Contributions  to  Geology,  when  he  described  Flabellina  soffit- 
taria  as  Palmula  sagittaria  from  the  Oretaceous  deposit  of  Timber 
Creek,  New  Jersey,  in  which  he  considered  the  form  a  new  genus  of 
the  family  Spherulaceaof  Blainville.  The  genus  Palmula  Mr.  Leacovw 
sidered  as  intermediate  between  the  genus  Saracenaria  of  Defrance 
and  the  genus  Textularia  of  the  same  author.  This  same  species  was 
described  by  Dr.  S.  G.  Morton^  in  1842  as  Planularia  cuneata. 

In  the  American  Journal  of  Science  for  1841  ^  Prof.  J.  W.  Bailey 
gives  a  brief  note  on  the  discovery  of  fossil  Foraminifera  in  New  Jersey, 
and  states  that  ^^a  large  ])ortion  of  the  calcareous  rock  defined  by 
Prof.  H.  D.  Rogers**  as  the  tliird  formation  of  the  upper  secondary  is 
made  up  of  great  quantities  of  microscopic  shells  belonging  to  the 
Foraminifera." 

Sir  Oharles  LyeU,''  on  his  visit  to  America  in  the  year  1841,  noticed 
the  occurrence  of  Foraminifera  in  the  Oretaceous  marl  beds  of  New 
Jersey,  and  mentioned  three  very  common  types,  Oristellaria,  Kotalia 
(Rotalina),  and  Nodosaria. 

In  his  Origin  of  Greensand,  and  its  Formation  in  tbe  Oceans  of 
the  Present  Epoch,*  Prof.  J.  W.  Bailey  refers  to  the  deposits  at  Mullica 
Hill  and  Mount  Holly,  New  Jersey,  as  being  very  rich  in  greensand 
casts  of  Polythalamia. 

Mr.  W.  M.  Gabb,  in  Descriptions  of  New  Species  of  American  Ter- 
tiary and  Oretaceous  Fossils,  ^  describes  one  of  the  Nodosarise  from 
Mullica  Hill  as  a  new  species  under  the  name  Bentalina  pulchraj  but 
which  is  known  to  be  Nodosaria  zippei  Reuss. 

The  first  report  of  any  importance  upon  the  determination  of  these 


iAm.Jonr.Sci.,  IstBeriea,  Vol.  II,  1820,  pp.  34-45. 

<  Jonr.  Acad.  Nat  Sci.  Philadelphia,  Vol.  VI,  1829,  pp.  120-120. 

•Contribatioiis  to  Geology,  1833,  pp.  219-220,  Fl.  VI,  fig.  228. 

« Jour.  Acad.  Nat.  Sci.  Philadelphia,  Vol.  VIII,  1843,  pp.  214-215,  PL  XI,  fig.  5. 

*  Am.  Jour.  Sci.,  lat  Bories,  Vol.  XLI,  1841 ,  pp.  213-214. 

*Beport  of  the  Geol.  Sarv.  of  the  State  of  Kev  Jersey,  1836,  pp.  10-13. 

*  Qaart  Jonr.  Geol.  Soc.  London,  Vol.  1, 1845,  pp.  56, 57,  and  64.    See,  aUo,  Travels  in  North  America, 
1, 1845,  p.  64. 

*  Proc.  Boston  Soc.  Nat.  Hist.,  VoL  V,  1856,  pp.  365, 366. 

•Jour.  Acad.  Nat.  ScL  Philadelphia,  new  series,  Vol,  IV,  1860,  pp.  375-406,  PI.  LXIX. 
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microscopic  organisms  was  published  iu  1861  by  Prof.  A.  £.  Eeuss,^  one 
of  the  most  distingaished  of  European  paleoutologists.  In  this  article, 
entitled  Die  Foramiuifereu  der  senonischen  Griindsandes  von  New 
Jersey,  Professor  Eeuss  described  some  28  different  species  of  Foram- 
inifera,  but  mentioned  neither  the  horizon  nor  the  localities  from 
wbicli  they  were  obtained.  While  a  few  of  these  forms  were  figured  in 
this  report,  the  majority  are  given  in  other  works. 

Hermann  von  Gredner^  in  1870  i)ublished  an  article  entitled  Die 
Kreide  von  New  Jersey,  which  contained  a  general  review  of  the 
Gretaceous  of  New  Jersey.  In  this  report  two  Foraminifera  from  the 
Bryozoa  bed  at  Brownville,  Flabellina  cardata  Reuss  and  Nodosaria 
sulcata  NilsBon,  are  described. 

Subsequent  to  Professor  Gredner's  report  in  1870  no  work  was  clooe 
upon  the  Foraminifera  of  New  Jersey  until  the  year  1894,  when  Dr. 
Woodward  ^  i)ublished  the  second  i)art  of  his  Gretaceous  Foraminifera 
of  New  Jersey.  In  this  report  some  58  species  of  Foraminifera  from 
Timber  Greek,  Mullica  Hill,  New  Egypt,  and  Bruere^s  pit«,  on  Gross- 
wicks  Greek,  are  described  but  not  figured. 

The  material  investigated  at  the  geological  laboratory  of  the  Johns 
Hopkins  University  has  furnished  nearly  twice  as  many  species  as  pre- 
viously reported,  and  six  of  these  are  considered  to  be  new.  A  prelim- 
inary report  of  this  investigation,  containing  a  description  of  the  new 
forms  and  a  tabulated  list  of  other  species  identified,  was  published 
by  the  author*  in  1895. 

The  Foraminifera  described  in  this  bulletin  are  deposited  in  the  geo- 
logical museum  at  the  Jobns  Hopkins  University,  Baltimore,  Maryland. 

CI/A88IFICATION  OF  STRATA. 

The  classification  of  the  marl  beds  adopted  in  this  report  is  one 
employed  by  Prof.  W.  B.  Glark  in  his  report,  lately  published,  upon 
tlie  Upper  Gretaceous  formations  of  New  Jersey,  Delaware,  and  Mary- 
land,* viz: 


Age,  Formation. 

£ocENB Shark  River 

^Manaaquan 

rViDcentown  lime  sands 


Upper 
Crvtacbous. 


VUpper  marl  bed. 

{V  iDceiiiiown  iime  sanos  ^ 
^Middle  marl  bed. 
SeweU  marls J 

IRedbank  sands 
Navesink  marls 
Mount  Laurel  sands . 

THazlet  sands <. 

^atawan ....  Icrosswicks- clays jciay  m»rl»- 


'Red  sand  and  lower  marl  bed. 


1  SiU.  Akad.  WIbs.  Wien,  Vol.  XLI V,  pt  i,  1861,  pp.  334-342,  plates. 
>  Zeitsoh.  d.  D.  geol.  GeseU.,  1870,  Vol.  XXII,  pp.  101-261. 
■Jour.  K.  T.  Micros.  Soo.,  Vol.  X,  No.  4,  Oct.,  1804,  pp.  01-141. 
4  Johns  Hopkins  Univ.  Circulars,  No.  121,  Oct.,  1805. 
•Bull.  Q«ol.  Soc.  America,  vol.  8,  pp.  315-358,  pis.  40-50. 
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BIBLIOGRAPHY, 

Within  the  last  ten  years  several  bibliographies  of  the  Foraminifera 
hare  appeared,  which  have  been  of  invaluable  assistance  in  the  prepa- 
ration of  this  report.  The  best  bibliography  which  has  yet  been  pub- 
lished is  that  of  Prof.  Charles  D.  Sherborn,  entitled  A  Bibliography 
of  the  Foraminifera,  liecent  and  Fossil,  from  1565  to  1888.  (London, 
188^.)  This  excellent  catalogue  is  based  upon  the  bibliography  given 
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ZiTTEL,  Karl  A.  von.    Haudbncli  der  Palaeontologie,  1870-1880,  Band 
I,  Abth  1,  pp,  61-114;  pp.  723-732. 

I>E8CRIPTIVE  TERMS. 

The  following  descriptive  termH,  adopted  in  this  memoir,  are  taken, 
with  some  modification,  from  the  report  on  the  Recent  Foraminifera  of 
Great  Britain,  by  Prof.  W.  C.  Williamson.^  The  figures  employed  have 
been  copied,  but  the  lettering  has  been  changed. 

The  length  is  measured  in  the  direction  or  axis  of  growth,  as  indi- 
cated by  the  line  A  B  in  fig.  1  of  PI.  I,  and  the  breadth  by  a  line  at 
right  angles  to  the  former  one,  G  D  in  the  same  figure. 

The  above  terms  are  applicable  for  evolute  and  convolute  types,  but 
in  certain  forms,  either  monothalamous  and  rounded  or  when  the 
growth  of  chambers  is  around  a  central  aperture,  it  is  more  convenient 
to  use  the  term  diameter. 

The  separate  divisions  of  a  shell  or  test  are  spoken  of  as  segmentSy 
designated  in  fig.  1  of  PI.  I  as  P,  I,  and  U,  of  which  P  is  the  primordial 
and  U  the  ultimate  segment,  while  I,  holding  an  intermediate  position, 
18  known  as  an  intermediate  segment.  That  part  of  the  external  sur- 
face nearest  the  end  of  the  ultimate  segment  is  called  the  anterior 
margin  (fig.  1,  a),  while  the  opposite  end  is  referred  to  as  the  posterior 
margin  (fig.  1,  p).  These  terms  have  a  direct  reference  to  the  direction 
of  growth. 

The  various  segments  are  separated  from  one  another  by  partitions 
called  septCy  and  these  are  usually  indicated  externally  by  more  or  less 
definite  constrictions  known  as  septal  lines  (fig.  1,  s).  In  old  age  these 
constrictions  often  become  filled  up  and  appear  as  ridges  instead  of 
depressions.  The  septal  plane  is  the  superficial  area  of  each  septum 
and  corresponds  in  dimensions  with  the  entire  breadth  of  the  constricted 
X)ortion  of  the  shell  (fig.  1,  sp). 

Each  septum  is  provided  with  one  or  more  openings  known  as  septal 
apertures,  which  serve  as  a  means  of  communication  between  contigu- 
ous segments.  The  perforation  of  the  anterior  end  of  the  ultimate 
segment  is  spoken  of  as  the  oral  aperture  (fig.  1,  o  a). 

The  different  views  of  the  shell  are  referred  to  as  the  anterior,  lateral, 
and  periphero-lateral  aspects.  The  anterior  aspect  is  seen  by  looking 
down  upon  the  septal  plane  of  the  ultimate  segment;  the  lateral  aspect 
sbows  the  shell  from  one  side,  as  in  fig.  1 ;  while  the  periphero-lateral 
aspect  is  seen  in  depressed  forms  where  the  shell  is  viewed  from  its 
thin  edge,  as  in  fig.  3  of  PI.  II.  When  the  segments  are  arranged  in  a 
complete  circuit  around  the  primordial  cell  they  constitute  a  convolu- 
,tuyn.  Each  convolution  joins  a  contiguous  one  by  a  spiral  line  called 
the  spiral  suture  (PI.  I,  fig.  2,  m).  In  the  simplest  case  these  convolutions 
are  arranged  in  a  single  plane,  but  in  more  complex  types  each  convo- 


1  On  the  Recent  Foraminifera  of  Great  Britain,  Kay  Society,  Ix>ndon,  1858,  pp.  14-18. 
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lation  18  formed  iu  a  different  plane,  and  a  trochoid  type  of  shell  results, 
as  in  Discorbina  (fig.  4).  The  word  "  rotaliforui "  is  used  to  express  a 
form  iu  which  all  of  the  segments  are  visible  npon  the  superior  surface, 
but  only  those  of  the  last  convolution  are  visible  upou  the  inferior 
surface. 

Each  side  of  the  shell  in  convolute  types  presents  a  lateral  surface 
(fig.  3,  L  L).  The  sides  of  the  shell  at  right  angles  to  these  lateral  sar- 
faces  constitute  the  peripheral  ^nargin  (fig.  3,  x  x).  The  margin  is  very 
varied  in  shape,  and  the  angle  formed  by  its  outline  is  called  the  periph- 
eral angle. 

The  depression  formed  in  the  center  of  the  shell  is  cal  ed  the  umlnli^ 
CU8.  Sometimes,  instead  of  being  depressed  the  early  chambers  are 
raised  or  elevated  into  a  sort  of  boss  by  deposit  of  exogenous  material, 
but  the  area  is  always  referred  to  as  the  umbilical  area,  whether  raised 
or  depressed. 

The  terms  superior  and  inferior  lateral  surface  are  constantly  referred 
to  and  should  be  clearly  understood.  When  a  form  continues  its  con- 
volutions in  a  single  x)laue  both  sides  remain  similar  and  there  is  no 
distinction  between  the  upper  and  lower  lateral  surfaces,  but  when  the 
coils  are  arranged  spirally,  as  in  trochoid  types,  there  is  a  difference 
between  the  surfaces  and  it  becomes  necessary  to  indicate  by  the  terms 
"superior''  and  "inferior"  the  surface  referred  to. 

The  term  superior  lateral  surface  (fig.  4,  S  L  S)  is  the  one  in  wliich 
the  primordial  segment  is  situated,  while  the  opi>osite  side,  in  wbich 
the  form  is  extending  its  growth,  is  the  inferior  lateral  surface  (fig. 4, 
I  L  S).  There  are  some  exceptions  to  this  rule,  as,  for  example,  in  cer- 
tain Trnncatulina  types,  which  are  approximately  flat  upon  the  side 
that  bears  the  primordial  segment,  as  if  the  shell  were  cut  in  halves, 
the  line  of  division  passing  through  the  center  of  the  primordial  seg- 
ment. In  such  (iases  the  lower  (fiat)  surface  becomes  the  superior 
lateral  side. 

The  term  distal  end  refers  to  the  portion  of  the  shell  which  carries  the 
oral  aperture  and  is  usually  farthest  removed  from  the  priniordi.al  seg- 
ment. The  portion  of  the  shell  in  which  the  primordial  segment  is 
situated  is  called  the  proximal  end. 

It  is  often  necessary  to  speak  of  a  given  type  of  shell,  and  therefore 
the  following  terms  are  employed  in  this  report: 

1.  Nodosarian  (PI.  I,  fig.  1).     Chambers  typically  arranged  in    * 
straight  row. 

2.  Nautiloid  (PI.  I,  figs.  2  and  3).    Chambers  wound  in  a  horizont^ 
manner,  forming  an  equilateral  spire. 

3.  Trochoid  (PI.  I,  fig.  4).    Chambers  wound  around  one  side  of  tl** 
primordial  segment  iu  an  inequilateral  spire. 

4.  Textularian  (PI.  I,  fig,  5).  Chambers  arranged  alternately  iu  »^ 
elongated  series  (biserial). 

5.  Milioline  (PI.  I,  fig.  6).  Chambers  wound  spirally  about  an 
imaginary  axis. 
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DESCRIPTION  OF  GENERA  AND    SPECIES. 

Snbkingdom   PROTOZOA. 
Clam  EHIZOPODA. 

Order  FORAMINIFERA. 

Family  LITUOLID^E. 
Subfamily  LITtJOI^IN'JK. 

Genus  HAPLOPHRAGMIUM  Renss. 
Haplophragmium  concavum  Bagg. 

Plate  II,  figs,  la,  lb. 

Test  arenaceo-silioeoaSy  rough,  of  a  dull-gray  color;  consistiug  of 
eight  or  nine  chambers,  which  are  concave  upon  their  inner  margin, 
giving  the  form  an  approximately  triangular  outline  in  transverse  sec- 
tion; chambers  variable  in  size;  ultimate  chamber  largest  and  very 
slightly  elevated  in  the  central  portion ;  septal  lines  straight,  marked 
by  definite  deep  constrictions;  aperture  a  large  elongated  oval  open- 
ing, situated  toward  the  outside  edge  of  the  ultimate  chamber  and 
nearer  the  convex  side. 

Length,  1  mm.;  breadth,  0.43  mm. 

Locality. — Rancocas  forniation.  Blue  Ball,  New  Jersey. 

Oeological  dUtrihution, — Cretaceous. 

Haplophragmium  irrkgulare  (Roemer). 

Spirolina  irregulariB  Roemer,  1840-41;  VerAtein.  norddent«ch.  Kreide,  p.  98,  PI.  XV, 

fkg.  29. 
Saplophragmium  irregulare  Reuss,  1860;  Sitz.  Akad.  Wise.  Wien.,  Vol.  XL,  p.  219,  PI. 

X,  fig.  9;  PL  XI,  fig.  L 

Test  arenaceous,  rough,  flask-shaped;  chambers  unequal  and  irregu- 
lar, at  first  involute,  then  evolute  and  arranged  in  an  elongated  series, 
closely  set,  numerous  (about  fifteen),  narrow,  separated  by  straight 
flepressed  septa;  aperture  divided. 

Length,  2.6  mm.;  breadth,  0.6-0.9  mm. 

Locality. — Rancocas  formation,  Vincentown,  New  Jersey.     Rare. 

Oeological  distribution. — Cretaceous. 

Genus  TROCHAMMINA  Parker  and  Jones. 
Trochammina  inflata  (Montagu). 

Nautilus  inflatus  Montagn,  1808;  Test.  Brit.  SnppL,  p.  81,  PI.  XVIII,  fig.  3. 
:3rro€hammina  inflata  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  338,  PI.  XLI,  fig.  4,  a-c. 

**Test  free;  trochoid  or  convex,  depressed,  rotaliform;  consistiug  of 
Skbout  three  convolutions,  the  outermost  of  which  is  formed  of  five^  o^  ^vil 
very  ventricose  segments  with  deeply  excavate(V  »e^\a\\\\i^'a^*    \oXfist\ss^ 
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face  somewhat  concave,  with  suDken  unibilicas;  peripheral  marg:in  lob- 
n]<'itcd.  Aperture  small,  arched;  situated  ou  the  inferior  side  of  the 
final  segment,  close  to  the  previous  convolution,  a  little  within  the 
periphery.  Color  pale  brown,  the  small  primary  segments  much  darker 
than  the  rest."    (Brady,  loc.  cit.) 

*  The  above  description  agrees  closely  with  the  New  Jersey  specimens, 
but  the  color  is  rather  a  yellowish  white  than  a  brown,  and  the  exter- 
nal view  shows  only  two  convolutions  instead  of  three,  as  in  Professor 
Brady's  figure. 

Diameter,  0.43  mm. 

Locality. — liancocas  formation,  Timber  Creek,  near  Mullica  Hill,  New 
Jersey. 

Oeological  distribution, — Lias  to  Recent. 

Family  TEXTULARID^C. 
Subfamily  TEXTTJLA.RIIS'^K. 

TEXTULARIA  Defrance. 
Tbxtularia  agglutinans  d'Orbigny. 

Textul^ria  agglutinana  cVOrbigny,  1839;  Foram.  Cuba,  p.  136,  PI.  I,  figa.  17, 18,  32-34. 
Textularia  agglutinans  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  363,  PI.  XLUI,  figa.  1-3; 
var.,  figs.  4,  12. 

Test  agglutinous,  elongated,  of  a  dull  gray  color,  laterally  convex; 
chambers  rather  numerous,  ten  to  twelve  in  long  specimens;  septa 
nearly  straight;  aperture  semilunar. 

Length,  2.37  mm. 

Locality. — Rancocas  formation,  Vincentown,  Mullica  Hill,  Timber 
Creek,  Kew  Jersey;  Manasquan  formation,  Vincentown,  New  Jersey. 

Oeological  distribution. — Cretaceous  to  Recent. 

This  is  a  rather  common  species  at  Vincentown,  where  it  occurs  in 
the  ^'  lime  sand."  It  is  interesting  to  see  the  small,  smooth  glauconite 
grains  which  help  to  form  the  shell  substance. 

Textularia  agglutinins  var.  porrecta  Brady. 

Textularia  agglutinana  var.  porrectaj  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  364,  Pl- 
XLIII,  fig.  4. 

Test  much  elongated,  agglntinous,  of  nearly  uniform  width ;  cham- 
bers more  numerous  than  in  Textularia  agglutinans^  otherwise  both 
forms  are  very  similar. 

The  New  Jersey  specimens  are  not  quite  so  elongated  as  the  figure 
in  the  Challenger  Beport. 

Length,  2  mm.;  breadth,  0.6  mm. 

Locality. — Eancocas  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

This  form  has  been  described  by  Tyrrell  from  the  Cretaceous  rocks 
of  Canada^ 
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Textulabia  aiBBOSA  d'Orbigny. 

Textularia  gibhoia  d'Orbigny,  1826;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  262,  No.  6. 
Texiularia  gibboaa  Terrigi,  1891;  Mem.  K.  Com.  G.  Regno,  Vol.  IV,  pt.  1,  p.  68,  PI.  I, 
^g,  10. 

Test  ovate  elongate,  smooth,  of  a  dull-gray  color;  transverse  section 
round;  shell  composed  of  only  four  chambers  in  each  series;  septal 
lines  arched,  scarcely  discernible  externally;  aperture  a  median  semi- 
lunar arch  in  the  ultimate  segment. 

Length,  0.9-1  mm. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey. 

Oeological  distributian. — Cretaceous  to  Recent. 

Textulabia  globulosa  Ehrenberg. 

Teietularia  ghbuloaa  Ehrenberg,  1839;  Abbandl.  k.  Ak.  Wiss.  Berlin  (1838),  p.  135, 

PL  IV,  fig.  /J. 
Texiularia  glohulowa  Woodward  and  Thomas,  1885;  13th  Ann.  Rept.  Geol.  Nat.  Hist. 

Sarrey  Minnesota  for  1884,  p.  166,  PI.  Ill,  figs.  1-5. 

Test  small,  consisting  of  a  few  smooth,  spherical,  or  globular  cham- 
bers; suture  lines  deep;  shell  posteriorly  acute,  anteriorly  obtuse. 

Length  unknown. 

Locality. — Monmouth  formation.  Freehold,  New  Jersey.    Rare. 

Geological  distribution. — Cretaceous. 

It  has  been  impossible  to  And  shells  in  perfect  preservation,  since 
the  constructions  between  the  chambers  are  so  pronounced  that  the 
chambers  are  easily  broken  off,  but  the  few  globular  chambers  we  do 
And  are  sufficient  for  the  determination  of  the  species. 

Textulabia  gbamen  d'Orbigny. 

Texiularia  gramen  d'Orbigny,  1846;  Forani.  Foss.  Bassin  tert.  Vienno,  p.  248,  PI.  XV, 

figs.  4-6. 
Texiularia  gramen  Brady,  1884;  Chal.  Kept.,  Vol.  IX,  p.  365,  PI.  XLIII,  figs.  9, 10. 

Test  arenaceous,  rough  externally,  stoutly  built,  laterally  compressed, 
margin  subangular;  five  to  six  wide  chambers,  very  slightly  convex; 
posterior  end  neatly  rounded  5  general  outline  very  similar  to  Texiularia 
haueriiy  butdistinguishe<l  from  that  species  by  its  more  angular  lateral 
edges,  and  differing  from  Texiularia  abbreviata^  which  it  also  resembles, 
in  being  less  short  and  thick. 

Length,  1  mm.;  breadth,  0.52  mm. 

Locality. — Bancocas  formation,  Vincentown,  Timber  Creek,  etc.,  Kew 
Jersey. 

Geological  distribution. — Cretaceous  to  Becent. 

Textulabia  sagittula  Defrance. 

Textutarta  eagiiiula  Defrance,  1824;  Diet.  Sci.  Nat.,  Vol.  XXXII,  p.  177;  1828,  Vol. 

LIII,  p.  344;  Atlas,  Conch.,  PI.  XIII,  fig.  5. 
Texiularia  eagiiiula  Brady,  1884 ;  Chal.  Eept.,  Vol.  IX,  p.  361,  PI.  XLIl,  ^^,  VI,  V^* 


30  CRETACEOUS    FORAMINIFERA   OF   NEW   JERSEY.         [bullSB. 

Test  elongated,  strongly  compressed,  with  sharp-aiigled  peripheral 
margin;  chambers  nnmeroiis  (12  to  15),  closely  set,  visible  externally 
in  the  upper  portion  only;  septal  lines  almost  straight,  curving  very 
gently  toward  the  central  portion ;  aperture  linear. 

Lengthj  0.45-0.55  mm. 

Locality. — Kancocas  formation,  Vincentown,  New  Egypt,  Timber 
Creek,  New  Jersey. 

Geological  dintribution, — Cretaceous  to  Recent. 

Textularia  TURRI8  d'Orbigny. 

Textularia  turria  d'Orbij^ny,    1840;  M6m.  Soc.  O^ol.  Fraiiotj,  ser.  1.,  Vol.  IV,  p.  46, 

PI.  IV,  figs.  27, 28. 
Textularia  tnrris  Brady,  1884 ;  Chal.  Kept.,  Vol.  IX,  p.  366,  PL  XLI V,  figs.  4, 5. 

Test  nearly  round  in  transverse  section,  elongate,  conical,  rugose, 
tapering,  anteriorly  truncate;  chambers  numerous,  complauate,  some- 
what irregular,  quite  distinct  at  the  distal  end. 

Length,  1  mm. 

Locality. — Eancocas  formation,  Vincentown,  Timber  Creek,  New 
Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

Genus  VERNEUILINA  d'Orbigny. 
Vbrnbuilina  polystropha  (Kenss). 

Bulimina  polygtropha  Reuss,  1845-46;  Verstein.  bohm.  Kreide,  pt.  2,  p.  109,  PI.  XXIV. 

fig.  53. 
rci^euilina  pobjttropha  BrA<\y,  1884;  Chal.  Rept.,  Vol.  IX,  p.  386,  PI.  XL VII,  figs. 

15-17. 

Test  arenaceous,  rough,  somewhat  triangular,  composed  of  only  a 
few  chambers,  which  increase  very  rapidly  in  size  from  below  down- 
ward;   aperture  a  central  arched  opening  in  the  ultimate  segment. 

Length,  0.43  mm. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey. 

Geological  distributioji. — Cretaceous  to  Recent. 

VERNEUILINA  TRIQUETRA  (Miiustcr). 

Plato  II,  fig.  2. 

Textularia  triquetra  MUnster,  1838;  in  Roomer's  paper,  Neues  Jahrb.,  p.  384,  PI.  Ill, 

fig.  19. 
Textularia  atlantica  Bailey,  1851;  Smithsonian  Contrib.,  Vol.  II,  art.  3,  p.  12,  figs. 

38-43. 
Vemeuilina  triquetra  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  383,  PL  XLVII,  figs.  18-20. 

Test  composed  of  coarse  sand  grains  and  scattered  grains  of  glanco- 
nite,  triserial;  chambers  with  flattened  sides,  definitely  marked  by 
sutures,  eight  to  ten  in  each  series;  transverse  section  an  almost  equi- 
lateral triangle;  surface  rugose,  and  the  coarse  sand  grains  are  inter- 
spersed with  grains  of  glauconite;  septal  lines  arched  in  the  central 
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portion  aud  directed  downward  toward  the  edges;  triangular  edges 
not  always  straight,  but  curved  somewhat  in  passing  from  the  primor- 
dial to  the  distal  end ;  aperture  a  median  elongated  slit  with  a  depressed 
margin. 

The  shell  is  of  a  dull-gray  color,  and  attains  large  size. 

An  analysis  of  Verneuilirm  triquetra  gave  41.37  per  cent  of  silica. 
The  sand  grains  are  very  firmly  cemented  by  calcareous  substance 
which  forma  the  base  of  the  shell. 

It  is  a  very  common  species. 

Length,  3.13  mm. 

Locality. — Bancocas  formation,  Yincentown,  Mullica  Hill,  and  Timber 
Creek,  New  Jersey.     Manasquan  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Beceut. 

Genus  TBITAXIA  Beuss. 
Teitaxia  tortilis  (Beuss). 

Bulimina  /ortiZw  Reass,  1861;  Sitz.  Akad.  Wiss.  Wien,  Vol.  XLIV,  pt.  1,  p.  338,  PI.  VIII, 
tig.  3,  a,  b. 

Test  ^nall,  trihedral;  chambers  few,  five  to  seven  in  each  series, 
somewhat  inflated  and  depressed  at  the  septal  lines;  peripheral  mar- 
gins rather  sharp;  primordial  end  bluntly  pointed;  ultimate  segment 
large,  overreaching,  and  bearing  the  elliptical  aperture  near  the  upper 
part  of  the  septal  face. 

Length,  0.52  mm. 

Locality. — Bancocas  formation,  Swedesboro,  New  Jersey. 

Geological  distribution. — Cretaceous. 

Teitaxia  trio  akin  at  a  (Beuss). 

Texiularia  tricarinata  Rensti,  1845-46;  Verstein.  bobm.  Kreide,  pt.  1,  p.  39^  PI.  VIII, 

lig.  60. 
Tritaana  tHcaHnata  Brady,  1884 ;  Chal.  Rept. ,  Vol.  IX,  p.  389,  PI.  XLIX,  figs.  8, 9. 

Test  tricarinate;  lateral  surfaces  slightly  concave,  consisting  of  a 
few  (four  or  five)  rather  indistinct  segments  in  each  row;  aperture 
central,  rotund,  in  a  short  elevated  neck. 

Length,  1.3  mm. 

Locality. — Bancocas  formation,  Swedesboro,  Timber  Creek.  New 
Jersey;  Manasquan  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Becent. 

Genus  GAUDBYINA  d'Orbigny. 

Gaudbyina  pupoidbs  d'Orbigny. 

« 

Gaudryina  pupoides  d'Orbigny,  1840;  M^m.  Soc.  g6ol,  France,  ser.  1,  Vol.  IV,  p.  44, 

PI.  IV,  figs.  22-24. 
Gaudryina  pupaidea  Brady,  18W;  Chal.  Kept.,  Vol.  IX,  p.  378,  PI.  XLVI,  figs.  1-4. 

^^  Gaudryina  pupoides  is  an  easily  recognized  species.  Its  dimor- 
phous mode  of  growth  is  generally  very  ap\>at%iit^  \«i«QL\\%N«s\^^^c»fc^Na» 
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limited  to  sucb  featares  as  the  immber  of  segments,  the  relative  length 
and  breadth  of  the  test,  and  the  degree  of  lateral  compression.  In 
recent  shells  the  walls  are  thin  and  calcareous,  smooth  externally,  and 
almost  invariably  of  a  grayish  hue;  fossil  specimens  sometimes  exhibit 
slightly  rough  exterior.  In  form  and  position  the  apertare  resembles 
that  of  the  typical  TextulariaB,  but  it  is  often  surrounded  by  a  raised 
tip  or  border."    (Brady,  loc.  cit.) 

Length,  2  mm. 

Locality. — Rancocas  formation,  Vinceutown,  New  Jersey. 

Geological  distribution, — Oretaceous  to  Recent. 

Genus  CLAVULINA  d'Orbigny. 
Olavulina  communis  d'Orbigny. 

Clamlina  commums  d'Orbigny,  1826;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  268,  No.  4. 
Clavulina  community  d'Orbigny,  1846;  Foram.  Fosb.  Bassin  t€rk  Vienno;  p.  196,  PI. 
XII,  figs.  1, 2. 

Test  elongate,  straight,  rough  externally  and  arenaceous;  early  seg- 
ments triquetrous,  spiral,  and  forming  a  pointed  apex,  a  transverse  section 
of  which  is  round,  not  angular  as  in  Olavulina  parisiensis  d'Qrbigny; 
anterior  chambers  marked  by  depressed  septa,  somewhat  irregular  in 
size,  but  the  ultimate  one  is  the  largest;  aperture  normally  a  central 
opening  in  a  short  tubular  neck  of  the  ultimate  chamber. 

Length,  2.1  mm. 

Locality. — Rancocas  formation,  Brownsville,  New  Jersey. 

Geological  distribution. ^Up^er  Cretaceous  to  Recent. 

Olavulina  parisibnsis  d'Orbigny. 

Clavulina  pariaiensis  d'Orbigny,  1826;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  268,  No.  3;  Modcle, 

No.  66. 
Clavulina pariaiensis  Brady,  1884;  Chal.  Kept.,  Vol.  IX,  p.  395,  PI.  XL VIII,  figs.  14-18. 

Test  coarsely  arenaceous,  elongated,  straight  or  nearly  so;  ultimate 
chambers  nodosarian,  short,  marked  by  straight,  somewhat  depressed 
septa;  primordial  segments  triquetrous  as  in  Clavulina  communis 
d'Orbigny,  but  wedge  shaped  and  triangular  in  outline  instead  of 
being  rounded;  aperture  a  central  opening  in  a  short  tubular  neck. 

Length,  2.4  mm« 

Locality. — Rancocas  formation,  Brownsville,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

Occurs  with  the  preceding  not  rarely  in  the  lime  sand  of  Brownsville. 

Genus  BULIMINA  d'Orbigny. 

BULIMINA  PUSCHI  ReUSS. 

Bulimina  puschi  Renss,  1851 ;   Haidinger*8  Naturw.  Abhandl.,  Vol.  IV,  pt.  1,  p.  37, 
PI.  Ill,  fig.  6. 

Test  elongate  oval,  obtusely  rounded  above,  acutely  rounded  below, 
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shell  wall  very  panctate;  chambers  rapidly  increasing  in  size  from 
below  apward,  irregularly  wedge-shaped,  moderately  depressed  at  the 
Butares;  aperture  a  comma-shaped  slit  near  the  margin  of  the  ulti- 
mate segment. 

Length,  0.5  mm. 

Locality, — Monmouth  formation,  Freehold,  New  Jersey.    Very  rare. 

Geological  distribution. — Cretaceous. 

BULIMINA  VARIABILIS  d'Orbigny. 

Bulimina  variabilia  d'Orbif^ny,  1840;   M^m.  Soc.  g(^ol.  France,  ser.  1,  Vol.  IV,  pt.  1,  p. 

40,  PI.  IV,  figs.  9-12. 
Bulimina  variabilU  Reu88,  1845-46;  Veratein.  bohin.  Kreide,  pt.  1,  p.  37,  PI.  VIII,  figH. 

56, 76, 77. 

Test  variable,  ovate  or  oblong,  very  finely  perforate;  spire  short, 
obtuse  posteriorly;  segments  few,  very  narrow,  slightly  oblique;  ulti- 
mate chamber  ending  in  a  fiat  surface;  aperture  oval,  situated  at  the 
inner  margin. 

Diameter,  0.2-0.3  mm. 

Locality, — Monmouth  formation,  Freehold,  New  Jersey. 

Geological  distribution. — Cretaceous. 

This  small  species  from  the  New  Jersey  marl  beds  agrees  closely  with 
the  figures  of  Professor  Keuss.  It  has  been  recognized  only  in  the 
lower  marl  bed  at  Freehold,  and  is  a  rare  form. 

Genus  BOLIVINA  d'Orbigny. 
BoLiviNA  PUNCTATA  d'Orbigny 

Plate  II,  fig.  3. 

Bolicina  punctata  d'Orbiguy,  1839 ;  Forara.  Am6r.  Merid.,  p.  63,  PI.  VIII,  figB.  10-12. 
Bolivina  antiqua  d'Orbigny,  1846;  Foram.  Fobb.  Bassin  tert.  Vienne,  p.  240,  PL  XiV, 

figs.  11-13. 
Bolivina  punctata  Brady,  1884;  Cbal.  Bept.,  Vol.  IX,  p.  417,  PI.  LII,  figs.  18, 19. 

Test  elongate,  textulariform,  smooth,  compressed,  finely  perforate, 
anterior  end  obtuse,  posterior  a<5ute,  lateral  margins  subcarinate;  cham- 
bers five  to  seven  in  each  series;  septal  lines  depressed;  aperture  ter- 
minal, simple,  oval. 

Length,  0.35  mm.;  greatest  breadth,  0.15  mm. 

Locality, — Matawan  formation,  Marshalltown,  New  Jersey;  Mon- 
mouth formation.  Freehold,  and  Bruere's  pits  on  Grosswicks  Creek, 
New  Jersey. 

Geological  distribution, — Cretaceous  to  Becent. 

This  species  is  common  at  Freehold.  It  resembles  Bolivifia  texti- 
laroides  Eeuss  in  the  small  number  of  chambers  and  somewhat  broader 
outline,  but  differs  from  this  latter  species  in  being  much  more  oval  in 
outline  when  seen  in  transverse  section. 

3069 3 
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BOLIVINA  TEXTILAEOIDBS  EeUSS. 

BoUvina  textilaroidet  Koubh,  1862;  Sitz.  Akad.  Wiaa.  Wien,  Vol.  XLVI,  p.  81,  PL  X, 

fig.  1. 
BoHvina  texiilaroides  Brady,  1884;  Chal.  Kept.,  Vol.  IV,  p.  419,  PI.  LXI,  figB.  23-JS. 

Test  textulariform ;  segmeiitB  few  in  number,  aboat  six  in  each  series; 
se])tal  lines  depressed,  and  the  chambers  somewhat  inflated;  snrface 
smooth,  finely  punctate;  peripheral  margins  rounded,  and  more  or  less 
lobulated. 

Length,  1  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey. 

Geological  distrihtition, — Cretaceous  to  Recent. 

This  species  is  less  common  than  BoUvina  punctata. 

Genus  PLBUROSTOMELLA  Reuss, 
Pleubostomella  subnodosa  Reuss. 

Nodoearia  nodosa  (pars)  Reuss,  1845-46;  Verstein.  bohm.  Kreide,  pt.  1,  p.  28,  Pi 

XIII,  fig.  22. 
Dentalina  subnodosa  (pars)  Keuss,  1850;  Haidinger's  Naturw.  Abhandl.,  VoL  IV,pt.l, 

p.  24,  PI.  I,  fig.  9. 
Pleurostomella  suhnodosa  Brady,  1884 ;  Chal.  Kept.,  Vol.  IX,  p.  412,  PL  LII,  figs.  12, 13. 

Test  elongate,  almost  straight,  with  somewhat  irregular  outline; 
chambers  enlarging,  slightly  convex,  separated  by  oblique  sutures; 
ultimate  chamber  largest,  shortly  acute;  primordial  chamber  small- 
est, rounded;  aperture  an  elongated,  naked,  oval  opening  extending 
slightly  down  the  side  of  the  ultimate  segment. 

Length,  1  mm. 

Locality. — Rancocas  formation.  Timber  Creek,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

Family  LAGENID^E. 

Suil»fkiiiily  ILiA-G-KNII^JE. 

Genus  LAGENA  Walker  and  Boys. 
Lagbna  globosa  (Montagu). 

Vermiculum  glohosum  Monts^gu;  Testae.  Brit.,  1803,  p.  523. 

Oolina  simplex  Reuss,  1851;  Haidinger's  Naturw.  Abhandl.,  Vol.  IV,  pt.  1,  p.  22,  PL  I, 

fig.  2. 
Laffena  globosa  Reuss.  1863;  Sitz.  Akad.  Wiss.  Wien,  Vol.  XLVI,  pt.  1,  p.  318,  PI.  I, 

figs.  1-3. 
Lagena  globosa  Brady,  1884 ;  Chal.  Rept.,  Vol.  IX,  p.  452,  PI.  LVI,  figs.  1-3. 

Test  subglobular,  elliptical  or  pyriform^  surface  smooth  j  finely  per- 
forate shell  with  thin,  hyaline  cell  walls;  anterior  margin  somewhat 
projecting,  with  aperture  in  an  entorolenian  neck. 

Length,  2  mm.;  breadth,  1.5  mm. 

Locality, — Rancocas  formation,  Vincentown  and  Mullica  Hill,  Ifew 
Jersey. 

Geological  distribution. — JuTaasic  to  Recent,  * 
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Genus  VITREWEBBINA  Chapman. 

"Test  opaque  to  translucent,  of  a  whitish  or  pale-brown  color.  Shell 
wall  very  finely  perforated,  consisting  of  a  single  hemispherical  or 
pyriform  chamber,  or  of  a  graduated  series  dispersed  usually  in  a 
carved  line,  and  adherent  upon  some  foreign  substance.  The  chambers 
are  connected  by  stolon  tubes,  very  distinctly  seen  on  the  under  sur- 
faces of  the  specimens  which  have  become  detached.  The  surface 
of  the  shell  may  be  smooth,  pitted,  or,  as  in  Dr.  Sollas's  specimen, 
tuberculate.''^ 

ViTBKWEBBiNA  soLLAsi  Chapman. 

Plate  II,  figs.  5a,  5b. 

Vitrewebbina  soUaai  Chapman,  1892;  Geol.  Mag.,  n.  s.,  decade  3,  Vol.  IX,  No.  2,  Feb., 
pp.  53-54,  PI.  II,  fig.  4. 

Test  smooth,  adherent,  hyaline,  finely  perforate;  consisting  of  one  or 
many  chambers  arranged  in  a  more  or  less  curving  irregular  chain ; 
chambers  attached  by  stoloniferous  tubes;  aperture  terminal  in 
ultimate  chamber;  length  variable,  dependent  upon  the  number  of 
chambers. 

Breadth,  0.2-0.6  mm.;  shell  diameter,  0.01  mm. 

Locality.— B,3,ncocsiA  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous. 

This  is  a  very  common  form  at  Vincentown,  and  is  frequently  found 
adhering  to  Flabellina  sagittaria^  although  often  occurring  on  other 
shell  fragments.  Although  the  primordial  chamber  is  generally  the 
smallest  and  the  ultimate  the  largest,  there  is  no  regularity  of  arrange- 
ment in  regard  to  size  of  the  chambers. 

It  was  with  some  difficulty  that  the  x)08ition  of  this  form  was  deter- 
mined. The  structure  of  the  shell  substance  alone  separates  it  from 
Trochammina  irregularis  Carpenter,*  but  solution  of  the  shell  in  hydro- 
chloric acid  failed  to  reveal  any  trace  of  arenaceous  or  siliceous  mate- 
rial, although  in  some  cases  there  was  an  inner  coating  of  amorphous 
material  remaining  insoluble  in  the  acid. 

A  form  similar  to  the  one  under  discussion  is  figured  by  Quenstedt^ 
and  described  by  him  as  Bullopora  rostrata  in  the  following  words: 
^^This  consists  of  simple,  small,  dark  hemispheres,  united  with  each 
other  through  lengthened  tubes.  This  tube  often  projects  from  the  end 
cell  like  a  beak,  whence  I  have  given  it  its  name.  Generally  the  pus- 
tules (chambers)  increase  in  size,  with  now  and  then  smaller  ones 
between,  while  the  primordial  cell  is  similar  to  those  succeeding." 
This  species  is  described  by  Schwager*  as  Placopsilina  rostrata^  and  is 
placed  under  the  calcareous  perforate  division  of  the  Dentaloidea. 

1  Chapman,  GeoL  Mag.,  n.  s.,  decade  3,  VoL  IX,  'So.  2,  Feb.  1892,  p.  53. 

» Introdaction  to  the  Study  of  the  Foraminifera,  p.  142,  PI.  XI,  figa.  6-10. 

»  Der  Jura,  1858,  p.  580,  Atlaa,  PI.  LXXIH,  flg.  28. 

*  BoUetlno  del  B.  ComiUto  Geol.  d'ltalia,  1817. VoL TLEL,T?A^,^V«i«,.\a. 
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In  the  original  description  of  the  genus  Placopsilina^  no  mention  is 
made  of  the  nature  of  the  test,  whether  of  arenaceous  or  calcareous  com- 
X)osition,  but  later  authorities  ( Brady  ^)  consider  the  genus  under  are- 
naceous types  of  the  Lituolidse. 

The  tubulated  structure  of  the  genus  Webbina,  simulating  the  are- 
naceous Trochamminiie,  is  quite  striking,  and  its  calcareous  compositiou 
in  this  case  led  to  a  discussion  by  Dr.  W.  J.  SoUas,^  "On  the  perforate 
character  of  the  genus  Webbina,"  etc.,  and  the  later  establishment  of 
a  new  genus,  Vitrewebbina,  by  Frederick  Chapman,^  which  I  have 
adopted  as  a  solution  of  the  difficulty  presented  by  this  isomorphoas 
form. 

VlTREWEBBINA  L^VIS  (Sollas). 

Plate  II,  figB.  4a,  4b. 

Webbina  UbvU,  SoUas,  1877 ;  Geol.  Mag.,  n.  s.,  decade  2,  Vol.  IV,  No.  3,  March,  pp.lOS-KH, 
PI.  VI,  figs.  1-3. 

Test  very  similar  to  Vitrewebbina  solUisi  in  shape  and  general  appear- 
ance, and  differing  from  that  species  only  in  having  no  external  marginal 
flange  and  in  being  somewhat  more  elevated.  The  form  occurs  with  tbe 
preceding  in  the  lime  sand  at  Yincentown,  but  is  not  very  common,  while 
Vitrewebbina  sollasi  is  rather  plentiful. 

Locality. — Eancocas  formation,  Vincentown,  New  Jersey, 

Geological  distribution, — Cretaceous. 

Subfkmily    NODOSARrN'.aE. 

Genus  NODOSARIA  Lamarck. 

NODOSABIA  ACUMINATA  (Reuss). 
Dentalina  acuminata  Reoss  1860;  Sitz.  Akad.  Wiss.  Wien,  Vol.  XL,  p.  181,  PI.  I,  fig.  7. 

Test  elongate,  straight,  tapering  sharply;  surface  smooth;  nine  oval, 
regular  chambers,  rapidly  increasing  in  size  toward  the  distal  end; 
primordial  end  a(;uminate;  ultimate  chamber  globose,  anteriorly  pit)- 
longed  into  a  distinct  eccentric  tube;  septa  depressed,  transverse; 
aperture  nipple  shaped. 

The  above  species  is  very  similar  to  Dentalina  8ubrecta  Beuss,  but 
the  latter  has  fewer  segments  and  the  proximal  end  less  acuminate. 

Length,  0.9  mm. 

Locality. — Eancocas  formation,  Vincentown,  New  Jersey. 

Geological  diittribution, — Cretaceous. 


» d'Orblgny,  A.  D.,  Prodrome  de  Paleontologie  Stratigraphiqae,  1850,  VoL  II,  p.  96. 

»  OhaUenger  Report,  1884,  Vol.  IX,  p.  314. 

■  Geol.  Mag.,  n.  s.,  decade  2,  Vol.  IV,  No.  3,  March,  1877,  pp.  102-105. 

*  GeoL  Hag.,  n.  s.,  decade  8,  VoL  IX,  No.  2,  Feb.,  1892,  p.  63. 
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NODOSAEIA  ADOLPHINULA  (d'Orbigny). 

Dentalina  adolphinula  d'Orbigny,  1846;  Foram.  Fobs.  Bassin  tert.  Vienne,  p.  51,  PL 

II,  figs.  18-20. 
Dentalina  adolphinula  Sherbom  and  Chapman,  1886;  Jour.  Roy.  Micros.  Soc,  ser.  2, 

Vol.  VI,  p.  750,  PI.  XV,  figs.  11,  a,  6,  12. 

Test  composed  of  six  or  seven  short,  oval  chambers,  very  strongly 
separated  by  septal  constrictions.  The  anterior  portions  of  the  ultimate 
chambers  are  smooth,  bat  upon  the  lower  ends  of  these  are  two  rows 
of  spines  or  tubercles  jutting  out  at  a  low  angle  from  the  surface.  Upon 
the  primordial  segments  these  spines  are  found  to  cover  the  whole  sur- 
face. Primordial  chamber  armed  with  a  short  spine;  ultimate  segment 
ending  in  a  tubular  neck,  which  carries  the  round  aperture. 

Length,  1  mm.  and  over. 

Locality, — Bancocas  formation,  southeast  Swedesboro,  New  Jersey. 

Geological  distribution, — Cretaceous  to  Recent. 

This  small  nodosarian  form  is  not  uncommon  in  the  lime-sand  beds 
below  Swedesboro. 

NODOSABIA  ANNULATA  EcUSS. 

Nodoaaria  annulata  Renss,  1844;  Geogn.  Skizze  Bohmen,  Vol.  II,  pt.  1,  p.  210. 
Nodoaariaannulata  Renss,  1845-46;  Verstein.  bohm.  Kreide,  pt.  1,  p.  27,  PI.  VIII,  figs.  4, 
67.    PI.  XIII,  fig.  21. 

Test  smooth  and  glistening,  arcuate,  very  elongate,  tapering  sharply 
to  a  point  toward  the  proximal  end ;  chambers  spherical,  numerous, 
fifteen  to  twenty,  more  constricted  and  globose  toward  the  ultimate 
chamber,  which  is  prolonged  somewhat  in  its  upper  portion  and  carries 
the  round  mammillate  aperture;  vsepta  transverse,  definitely  depressed 
at  the  anterior  end. 

This  is  one  of  the  largest  of  all  our  nodosarian  types.  It  resembles 
the  specimens  of  Nodosariaohliqua^  but  is  easily  distinguished  from  the 
latter  by  its  smooth  surface.  The  proximal  end  of  the  shell  sometimes 
shows  very  faint  strise  as  indications  of  ribs,  but  these  are  never 
prominent,  and  are  visible  only  under  the  microscope. 

Length,  over  10  mm.  in  long  specimens;  breadth  of  largest  chamber, 
1  mm. 

Locality, — Monmouth  formation,  Freehold,  New  Jersey;  Bancocas 
formation,  Vincentown,  New  Jersey. 

Geological  distribution, — Cretaceous. 

NoDOSABiA  COMMUNIS  (d'Orbiguy.) 

Dentalina  ccmmunia  d'Orbigny,  1826;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  254,  No.  35. 
Nodoaaria  communia  Brady,  1884 ;  Chal.  Rept.,  Vol.  IX,  p.  504,  PI.  LXII,  figs.  19-22. 

Test  elongate,  slightly  arcuate,  smooth;  septa  oblique,  depressed; 
chambers  numerous,  ten  to  fifteen,  convex  anteriorly;  aperture  small, 
radiate,  situated  near  the  incurved  margin. 
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Length,  3.26  mm. 

Locality. — Monmouth  formation,  Cream  Bidge,  Braere's  pits  on  Cross- 
wicks  Creek,  New  Jersey;  Eancocas  formation.  New  Egypt,  Mollica 
Hill,  Timber  Creek,  New  Jersey. 

Geological  distribution. — Permian  to  Eecent. 

NoDOSARiA  CONSOBRINA  (d'Orbigny.) 

Deniulina  contohrina  d'Orbigny,  1846;  Foram.  Vom.  Ba8Bin  tert.  Vienno,  p.  46,  PI. 

II,  fig8.1-3. 

Nodosana  canaobnna  Brady,  1884;  dial.  Rept.,  Vol.  IX,  p.  501,  PI.  LXII,  figs.  23,24. 

Test  smooth,  dentaline,  attenaated,  and  graceful;  chambers  nine  or 
ten,  shorter  and  less  distinct  at  the  proximal  end  but  becoming  more 
definite  above  and  more  elongated;  septa  distinct,  straight,  or  nearly 
so,~becoming  more  marked  in  the  proximal  extremity;  ultimate  cham- 
ber somewhat  prolonged  into  a  neck  which  carries  the  oral  aperture; 
proximal  end  very  neatly  rounded. 

Length,  2  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

This  slender  little  species  is  very  closely  allied  to  the  emaciate  variety 
found  in  the  Eancocas  marl  beds,  but  it  is  not  so  elongated  and  has  a 
much  smaller  number  of  chambers. 

NODOSARIA  CONSOBRINA  var.  EMACIATA  EeusS. 

Nodosaria  (D.)  conaobrina,  var.  emaciata,  Reass,  1865;  Donks.  Akad.  Wiss.  Wien,  Vol. 

XXV,  p.  132,  PI.  II,  figs.  12, 13. 
Nodoaaria  (D.)  coneobrinUf  var.  emaciata,  Brady,  1884 ;  Chal.  Rept.,  Vol.  IX,  p.  502,  PI. 

LXII,  figs.  25, 26. 

Test  smooth,  greatly  elongated,  tapering;  segments  numerous,  short, 
elongate  oval;  similar  to  Kodosaria  consobrina^  but  more  elongated 
and  slender;  septa  somewhat  depressed,  transverse,  primordial  end 
rounded ;  aperture  mammillate,  somewhat  prolonged  into  a  tube. 

Length,  2  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey;  Eancocas 
formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Eecent. 

NoDOSARiA  FAROIMEN  (Soldani). 

Orihooeraa  farcimen  Soldani,  1791 ;  Testaceographla,  Vol.  I,  pt.  2,  p.  98,  PI.  CV,  Fig.  0. 
Denialina  farcinien  ReusB,  1863;   Bull.  Acad.  Roy.  Beige,  eer.  2,  Vol.  XV,  p.  146,  PI.  I. 
fig.  18.    ' 

Test  arcuate,  tapering,  with  from  six  to  ten  inflated  segments,  sepa-. 
rated  by  deep,  straight,  transverse  sutures.  The  Latter  quality  sepa- 
rates this  species  from  Nodosaria  communis,  in  which  the  sutures  are 
oblique.    There  is  also  an  irregularity  in  the  increase  of  the  size  of  the 
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cliainbers  noticeable  in  most  specimens.    The  ultimate  chamber  is 
prolonged  into  a  round  tube  whicli  bears  the  oral  opening. 

Length,  2.82  mm. 

Locality. — Bancocas  formation,  New  Egypt,  New  Jersey. 

Geological  distribution, — Permian  to  Becent. 

NODOSABIA  FiLiFOBMis  d'Orbiguy. 

Nodosaria  filiformU  d'Orbigny,  1826 ;  Ann.  Sci.  Natur.,  Vol.  VII,  p.  253,  No.  14. 
Dentalina  gracilis  d'Orbigny,  1840;   M^m.  Soc.  g<5ol.  France,  scr.  1,  Vol.  IV,  p.  14, 1'l.  I, 

fig.  5. 
Nodosaria  filiformis  Brady,  1884;  Chal.  Rapt.,  Vol.  IX,  p.  500,  PI.  LXIII,  figs.  3-5. 

Test  slender,  elongated,  smooth,  crenate;  chambers  numerous  (12), 
distinct,  elongate  oval :  septa  transverse,  nonoblique;  aperture  simple, 
round. 

Length,  2.1  mm. 

Locality. — Monmouth  formation,  Cream  Bidge,  Bedbank,  New  Jersey; 
Bancocas  formation,  Mullica  Hill,  Timber  Creek,  New  Jersey. 

Geological  distribution. — Lias  to  Becent. 

NODOSARIA  INDIFFERENS   (BeUSS). 

Dentalina  indifferena  Reuas,  ISaS;  Sitz.  Akad.  Wiss.  Wien,  Vol.  XLVIII,  pt.  1,  p.  44, 
PI.  II,  figH.  15,  16. 

Test  consisting  of  from  six  to  eight  smooth,  short,  inflated  chambers 
of  unequal  size;  primordial  chamber  larger  than  the  succeeding  one, 
obtusely  rounded;  ultimate  chamber  large  and  more  constricted  than 
any  of  the  other  chambers. 

Length,  1.7  mm. 

Locality. — Monmouth  formation,  Cream  Bidge,  New  Jersey. 

Geological  distribution. — Cretaceous  and  Tertiary. 

NODOSARIA  INORNATA  (d'Orbiguy). 

Dentalina  inomato  d'Orbigny,  1846;  Foram.  Fobs.  Bassin  tert.  Vienne,  p.  44,  PI.  I, 

figs.  50,  51. 
Dentalina  inornata  Sherbom  and  Chapman,  1886;  Jour.  Roy.  Microsc.  Soc,  ser.  2, 

Vol.  VI,  pt.  2,  p.  750,  PI.  XV,  fig.  8. 

Test  smooth,  gently  tapering,  with  chambers  distinct  and  more 
indented  ux>on  one  side  than  upon  the  other;  septa  very  oblique,  and 
curving  very  slightly  in  the  central,  and  more  markedly  so  near  the 
margin  of  the  lowest  end  of  each  chamber;  aperture  nearer  one  side. 

Only  three  segments  preserved. 

Length  unknown. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey. 

Geological  distribution. — Cretaceous  and  Tertiary. 

The  New  Jersey  specimens  are  almost  identical  with  the  form  figured 
by  Sherborn  and  Chapman  from  the  London  clay  of  England. 
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According  to  Professor  Brady,  this  species  is  considered  to  be  iden- 
tical with  Nodosaria  communis  d'Orbigny,  and  is  given  by  him  as  a 
synonym  nnder  that  name,  bat  it  is  here  kept  distinct  for  several 
reasons,  as  it  is  by  Chapman  and  Sherborn. 

Nodosaria  l^vigata  d'Orbigny. 

Nodosaria  (Glandulina)  Jan^gata  d'Orbigny,  1826;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  252, 

PI.  X,  figs.  1-3. 
GlandttUna  lajvigaia  d'Orbigny,  1846;  Foram.  Foss.  Bassin  tert.  Vienne,  p.  29,  PI.  I, 

figs.  4,  5. 
Nodosaria  Iwvigata  Brady,  1884;  Chal.   Kept.,  Vol.  IX,  pp.  490,  493,  PL  LXI,  figs. 

17-22,  32. 

Test  cylindrical,  tapering  rapidly  to  a  point  at  the  primordial  cham- 
ber; shell  smooth,  consisting  of  five  or  six  short,  indistinct  segments; 
septal  lines  transverse;  aperture  round,  crenulate. 

This  small  species  occurs  sparingly  in  the  lime  sand  at  Yincentown. 
The  American  specimens  are  very  similar  to  the  forms  from  Oermany 
figured  by  Professor  Beuss  under  the  name  Olandulina  elUpticcL? 

Length,  0.06  mm. 

Locality. — liancocas  formation,  Vincentown,  New  Jersey. 

Geological  distribution, — Cretaceous  to  Recent. 

Nodosaria  longiscata  d'Orbigny. 

Nodosaria  longiscaia  d'Orbigny,  1846;  Foram.  Foss.  Bassin  tert.  Vienne,  p.  32,  PI.  I, 

figs.  10-12. 

Test  elongate,  smooth,  consisting  of  chambers  greatly  extended  and 
united  end  to  end  by  definite  constrictions.  The  forms  are  never  found 
of  full  length,  owing  to  the  weak  Jointing  of  the  segments,  which  allows 
tlieni  to  break  apart  very  readily.  The  species  is  somewhat  similar  to 
Noihmxria  ovnlata  Sherborn  and  Chapman,  but  the  chambers  are  not 
angular  at  their  base,  as  in  the  latter  species. 

Length  unknown. 

Locality. — Manasquan  forma-tion,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  and  Tertiary. 

Nodosaria  multioostata  (d'Orbigny). 

Dentalina  multicosiata  d'Orbigny,  1840;  M^m.  See.  g^ol.  France,  ser.  1,  VoL  IV,  p.  15, 
PI.  1,  figs.  14,  15. 

Test  large,  abruptly  tapering,  arcuate;  surface  marked  by  nnmerous 
(24  at  the  anterior  end)  sharp,  distinct,  longitudinal  costse,  slightly 
twisted  and  irregular  in  tlieir  arrangement;  chambers  nine  or  ten, 
short,  deeply  constricted,  becoming  more  distinct  toward  the  proxi- 
mal end ;  aperture  small,  rotund,  ending  in  a  definitely  constricted  neck 
surrounded  by  a  crenulated  margin. 

Lengtli,  4^5  mm. 


>  Sitz.  Akad.  Wiss.  Wein,  1863,  Vol.  XL  VIII,  p.  47,  PI.  IH,  figa.  2J^81. 


BAso.l  N0D08ARIA.  41 

Ijocality. — Rancocas  fonnation,  Blue  Ball,  New  Jersey. ' 
Geological  distribution, — Carboniferous  to  Cretaceous. 

NoDOSASiA  NiTmA  d'Orbigny. 

Nodosaria  niHda  d'Orbigny,  1826;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  264,  No.  33. 
NodoMaria  tiitida  Parker,  Jones,  and  Brady,  1871 ;  Ann.  Nat.  Hist.,  ser.  4,  Vol.  VIII, 

p.  158,  PI.  IX,  fig.  44. 
NadoBaHa  nitida  Tate  and  Blake,  1876;  Yorkshire  Lias,  p.  457,  PI.  XVII,  fig.  19. 

<'A  small  striate  Nodosaria,  deeply  constricted  at  its  septa  and  hav- 
ing few,  distinct,  oval,  or  fusiform  segments.  A  less  robust  form  than 
Nodosaria  scalariaj  and  less  neatly  finished  as  to  base  and  terminal 
neck  than  that  species  generally  is."  (Parker,  Jones,  and  Brady, 
loc  cit.) 

Owing  to  the  deep  constrictions,  this  form  is  easily  broken,  and  I  have 
no  specimens  with  more  than  three  segments.  The  ribs  are  very  dis- 
tinct and  elevated,  and  there  are  small  intermediate  striee  between 
some,  but  not  all,  of  the  main  costsB.  The  apertoie  ends  in  a  phialine 
neck. 

Length  (of  the  three  ultimate  segments),  2.82  mm. 

Locality. — Bancocas  formation.  Blue  Ball,  New  Jersey. 

Geological  distribution, — Lias  to  Becent  (t). 

NoDOSABiA  OBLIQUA  (Linn^). 

j\auiilu9  obliquM  Linn^,  1767;  Syst.  Nat.,  twelfth  ed.,pp.  281,  1163;  1788,  ibid.,  thir- 
teenth (Gmelins)  ed.,  p.  3372,  No.  14. 

Nodosaria  sulcata  Nilsson,  1827 ;  Petrefacta  Snec,  p.  8,  PI.  IX,  fig.  19. 

Dentalina  sulcata  d'Orbigny,  1840 ;  M6m.  Soc.  g6ol.  France,  ser.  1,  Vol.  IV,  p.  15,  PI.  I, 
figs.  10-13. 

Dentalina  steenatrupi  Reuss,  1855;  Zeits.  deutsch.  gcol.  Ge8ell.,Vol. VII,  p.  268,  PI.  VIII, 
fig.  14a. 

Dentalina  sulcata  Reuss;  ibid.,  p.  269,  PI.  VIII,  ^g.  14b. 

Dentalina  obliqua  Jones,  Parker,  and  Brady,  1866;  Monograph  Foram.  Crag,  Pal.  Soc. 
Vol.  XIX,  p.  54,  PI.  I,  fig.  9. 

Test  very  large,  elongated,  arcuate,  tapering;  septal  lines  depressed; 
numerous  costae  upon  the  surface,  which  vary  in  size  and  number  in 
different  sx>ecimens;  chambersnumerou8,ventricose,  distinct;  aperture 
central,  radiate.    Some  specimens  end  in  a  spine  at  the  distal  end. 

Length,  2-13.5  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey;  Mon- 
mouth formation,  Freehold,  New  Jersey;  Eancocas  formation,  Vincen- 
town,  Blue  Ball,  Mnllica  Hill,  Timber  Creek,  Harrison ville,  New  Egypt*, 
New  Jersey;  Manasquan  formation,  Vincentown,  New  Jersey. 

Geological  distribution, — Lias  to  Recent. 

This  species  is  very  common  in  the  New  Jersey  marl  beds  and  is  one 
of  the  few  forms  which  are  found  in  all  the  horizons  of  the  Upper  Cre- 
taceous series. 

The  Matawan  specimens  are  only  2  mm.  in  length. 
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I^ODOSABiA  PAUPBBATA  (d'Orbigny). 

Dentalina  pauperaia  d'Orbigny,  1846;  Foram.  Foes.  Bassin  tert.  yienne,  p.  46,  PL  I, 

figs.  57,  58. 
Nodoaaria  pauperaia  Brady,  1884;  Chal.  Eept.,  Vol.  IX,  p.  500,  woodoats,  fig.  14a,  b,  c. 

Test  smooth,  somewhat  arcnate,  tapering  very  gradually;  cham- 
bers quite  uniform  in  size,  ten  or  eleven  in  number,  not  constricted  in 
the  lower  portion  of  the  shell,  but  becoming  distinct  and  more  con- 
stricted as  they  approach  the  proximal  end;  ultimate  segment  pro- 
longed, provided  with  a  constricted  tube-like  neck  which  carries  the 
round  aperture. 

Length,  2-3  mm. 

Locality — Mauasquan  formation,  Vincentown,  New  Jersey. 

Geological  distribution — Lias  to  Recent. 

NODOSAEIA  POLYGONA  BeuSS. 
Nodosaria  polygona  Renss,  1855;  Zeits.  detitsch.  geol.  GeseU.,  p.  265,  PI.  VIII,  figs.  7, 8. 

Test  cylindrical,  elougate,  costate,  tapering  very  gradually,  straight 
or  but  slightly  curved;  chambers  numerous,  ten  to  sixteen,  becoming 
more  constricted  and  globose  toward  the  ultimate  segment;  primordial 
chamber  larger  than  the  one  succeeding,  bulbous,  mucronate;  ultimate 
chamber  terminates  in  a  short  tubular  neck,  in  which  the  round  oral 
aperture  is  situated;  longitudinal  cosUe  few  in  number,  eight  to  ten, 
very  distinct,  and  elevated  and  extending  from  end  to  end. 

Length,  sometimes  9  mm. 

The  specimens  from  the  Matawan  marl  beds  are  small  (1.1  mm.  in 
length),  and  have  only  six  chambers,  and  are  rare,  while  the  liancocas 
forms  are  very  numerous  and  are  among  the  largest  of  the  Nodosarije 
from  New  Jersey. 

Locality — Matawan  foroiation,  Marshalltown,  New  Jersey;  Mon- 
mouth formation.  Freehold,  New  Jersey;  Kancocas  formation.  New 
Egypt,. Blue  Ball,  Harrisonville,  New  Jersey;  Manasquan  formation, 
Vincentown,  New  Jersey. 

Geological  distribution — Cretaceous  to  BecenL 

NoDOSAEiA  EADiouLA  (Linn6). 

Nautilus  radicula  Linn^,  1767;  Syst.  Nat.,  twelfth  ed.,  pp.  285,  1164;   1788,  ibid., 

thirteenth  (Gmelin's)  ed.,  p.  3373,  No.  18. 
Nodoaaria  radicula  d'Orbigny,  1826 ;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  252,  No.  3 ;  Model  No.  1. 
Nodoaaria  radicula  Brady,  1876;  PaltBont.  Soc.,  Vol.  XXX,  p.  124,  PI.  X,  figs.  6-16. 

Test  straight,  elongated,  tapering,  composed  of  from  four  to  seven 
subglobose  segments;  surface  of  shell  smooth;  septal  lines  transverse, 
depressed;  aperture  a  nipple-shaped  protuberance  on  the  ultimate  seg* 
ment. 

Length,  2  mm. 

Locality. — liancocas  formation.  Timber  Creek,  New  Jersey. 

Geological  distribution. — Permian  to  Recent. 
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NODOSABIA  BAPHANUS  (Lilin^). 

Nautilua  raphanus  Linn^,  1767;  Syst.  Nat.,  twelfth  ed.,  pp.  283,  1164;    1788,  ibid., 

thirteenth  (Gmelin's)  ed.,  p.  3373,  No.  16. 
Nodoearia  raphanu8  Silvestri,  1872;  NodoB.  Fos.  Viv.  d'ltalia,  p.  43,  PI.  IV,  figs,  67-81. 
Nodosaria  raphanui  Brady,  1884;  Chal.  Kept.,  Vol.  IX,  p.  512,  PI.  LXIV,  figa.  ft-10. 

Test  elongate,  straight,  somewhat  tapering,  stoutly  boilt;  surface 
marked  by  eight  sharp,  elevated,  distinct  costie;  chambers  few  in  nnm- 
ber,  generally  fewer  than  ten,  not  very  distinct,  since  the  septal  lines 
are  nonlimbate;  apertore  a  semilunar  arch,  median,  surrounded  by  a 
thickened  border. 

Length,  1  mm. 

Locality. — Eancocas  formation,  southeast  Swedesboro,  Timber  Greek, 
New  Jersey. 

Oeological  distribution. — ^XJpi>er  Trias  to  Recent. 

NoDOSABiA  BOEMEBi  (Neugeboreu.) 

Denialina  roemeri  Ncugeboren,  1856;  Denks.  Akad.  Wiss.  Wien.,  Vol  XII,  pt.2,  p.  82. 

PI.  II,  figs.  13-17. 
Nodosaria  roemeri,  Brady,  1884;  Chal.  Kept.,  Vol.  IX,  p.  505,  PI.  LXIII,  fig.  1. 

Test  smooth,  consisting  of  six  or  seven  large  chambers  separated  by 
nearly  straight,  slightly  depressed  sutures;  primordial  chamber 
rounded  and  rather  blunt;  ultimate  chamber  carrying  the  oral  ai>er- 
tnre  nearer  the  incurved  margin.  Some  specimens  are  slightly  curved, 
but  the  curvature  is  never  very  great. 

Length,  0.82  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey. 

Geological  distribution, — Oretaceous  U)  Eecent. 

I^ODOSABIA  BOTUNDATA  (KeuSS.) 

Qlandulina  rotundaia  Reass,  1850;  Denks.  Akad.  Wiss.  Wien.,  Vol.  I,  p.  366,  PI.  XL VI. 

fig.  2. 
Glandulina  ohtusnma  Renss,  1863;  Sitz.  Akad.  Wiss.  Wien.,  Vol.  XLVIII,  pt.  1,  p.  66, 

PI.  VIII,  figs.  92,  93. 

Test  oval,  not  much  elongated,  with  rounded  base,  consisting  of  only 
two  or  three  segments,  usually  two,  of  whioh  the  ultimate  chamber  is 
much  the  largest;  surface  of  shell  smooth  and  white;  aperture  small, 
rotund,  crenulate,  placed  centrally  in  ultimate  chamber. 

Length,  1-3  mm. 

This  is  not  an  uncommon  form  in  the  limes  and  at  Vincentown.  Our 
specimens  agree  very  closely  with  those  figured  by  Professor  Eeuss. 

Ljocality. — Eancocas  formation,  Vincentown,  New  Jersey. 

Oeological  distribution. — Cretaceous  to  Eecent. 

Nodosaria  soabba  (Eeuss). 

Dentalina  aeahra  Renss,  1850 ;  Denk.  Akad.  Wise.  Wien,Vol.  I,  p.  367,  PI.  XL VI,  figs.  7, 8. 

Test  small,  elongate,  tapering;  surface  uniformly  covered  with  raised 
longitudinal  striae,  or  tubercles,  visible  only  xmdieit  \^^  ^^r^t:  Nsi 
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reflected  light;  chambers  eight  iu  number,  strongly  constricted,  becom- 
ing quite  spheroid  iu  the  upper  portion;  primordial  chamber  furnished 
with  a  long,  delicate  spiue  upon  the  inside  edge  of  the  line  of  flexure; 
ultimate  chamber  prolonged  into  a  round  phialine  neck;  apertare 
rotund. 

Length,  1  mm. 

Locality. — Manasquan  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  and  Tertiary. 

Beuss  describes  this  form  as  being  very  variable  in  character,  and 
states  that  there  are  two  extreme  types,  which  would  be  considered  dis- 
tinct species  were  it  not  for  the  connecting  forms.  It  is  a  rare  species 
at  Vincentown,  and  we  can  not  state  whether  the  American  type  is  con- 
stant or  not.  The  one  described  agrees  very  closely  with  Professor 
BeusS'S  figure. 

NODOSARIA  SPINULOSA  (Moutagu). 

NaHtilu8  8pinulo8U8  Montaga,  1808 ;  Test.  Brit.  Sappl.,  p.  86,  PI.  XIX,  fig.  5. 
Dentalina  8pinulo8a  Sherbom  and  Chapman,  1886;  Jonr.  Roy.  Microsc.  Soc,  sec,  2, Vol. 
VI,  p.  751,  PI.  XV,  fig.  13. 

Test  slightly  arcuate,  elongate;  surface  marked  by  elevated  rib-like 
spines,  whjch  cover  the  segments  irregularly.  These  rib-like  projec- 
tions jut  out  prominently,  especially  on  the  posterior  portion  of  each 
segment.  Chambers  somewhat  constricted,  ten  or  more  in  number  on 
long  specimens. 

Length,  2.16  mm. 

Ijocality. — Manasquan  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Upper  Cretaceous  and  Tertiary. 

The  specimens  described  by  Professors  Chapman  and  Sherbom  were 
from  the  London  clay. 

NODOSARIA  VERTEBRALIS   (BatSCh). 

XauHlu8  (Orihoceraa)  vertebrali8  Batsch,  1791;  Conch.  Seasands,  p.  3,  No.  6,  PI.  II, 

fig.  6,  b. 
Dentalina  veriebralis  Sherbom  and  Chapman,  1886;  Jonr.  Roy.  Microsc.  Soc.,  ser.  2, 

Vol.  VI,  p.  752,  PI.  XIV,  lig.  39,  a,  b. 

Test  long,  nearly  straight;  surface  marked  by  slightly  elevated  longi- 
tudinal costcT,  very  slightly  twisted,-  chambers  eight  in  number,  of 
uniform  size,  but  tapering  somewhat  toward  the  primordial  segment, 
unconstricted  and  marked  by  rather  wide,  straight  transverse  septa; 
aperture  central,  mammillate. 

Length,  2.4  mm. 

Locality. — liancocas  formation,  New  Egypt,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Eecent. 

Dr.  Anthony  Woodward  describes  this  species  from  Stratton's  marl 
pit,  near  MuUica  Hill,  where  it  occurs  in  the  shell  layer  of  the  green 
marl,  and  also  from  Timber  (Jreek,  in  the  lime-sand  bedj  but  it  is  not  a 
common  form  in  either  locality. 
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I^ODOSABIA  WILLIAMSI  Bagg. 

Plate  III,  figs.  2a,  2b. 

Nodosaria  wHliamH  Bagg,  1895;  Johns  Hopkins  Univ.  Circolars,  No.  121,  October, 
1895,  No.  59. 

Test  small,  oval  or  elliptical,  similar  to  Nodosaria  comata  Batsch,  but 
dififering  from  that  species  iu  the  arrangement  of  the  costae,  which  in 
oar  specimens  extend  the  entire  length  of  the  shell,  while  in  the  former 
species  the  oral  end  is  smooth.  The  costsB  are  very  numerons,  fine; 
chambers  three  or  four,  large,  inflated,  scarcely  discernible  by  the 
transverse  septa;  unconstricted  at  the  septal  nodes;  ultimate  chamber 
trancate;  apertore  very  large,  rotund. 

Length,  1.13  mm. 

Locality. — Bancocas  formation,  southeast  Swedesboro,  New  Jersey. 
Bare. 

Oeological  distribution — Upper  Cretaceous. 

NODOSABIA  ZIPPEI  BeuSS. 
Plate  III,  fig.  1  (aberrant  form). 

Nodosaria  zippei  Renss,  1844;  Geogn.  Skizze  Bobm,  Vol.  II,  pt.  1,  p.  210. 

Nodosaria  zippei  Reuss,  1845-  J;  Verstein.  bohm.  Kreide,  pt.  1,  p.  25,  PI.  VIII,  figs. 

DentaliiM  pulchra  Gabb,  18G0;  Jour.  Acad.  Nat.  Sol.,  Philadelphia,  n.  s..  Vol.  IV,  p.  402, 

PI.  LXIX,  figs.  40, 41. 
Nodosaria  raphaniatrum  Woodward,  1894 ;  Jour.  N. Y.  Miorosc.  Soc, Vol.  X,  No.  4,  p.  110. 

Test  sti*aight,  or  but  slightly  arcuate,  very  large  and  long,  sometimes 
reaching  10  millimeters  in  length ;  chambers  numerous,  becoming  more 
distinct  toward  the  ultimate  chamber;  primordial  segment  slightly 
larger  than  the  one  succeeding,  mucronate;  surface  of  shell  marked  by 
from  seven  to  fourteen  (usually  about  twelve)  very  prominent  costie, 
only  part  of  which  extend  the  whole  length  of  the  shell;  ultimate  cham- 
ber slightly  prolonged;  ai)erture  rotund. 

Length,  9  mm.  and  over.  Small  specimens,  3.2  mm.;  breadth,  0.5- 
1  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey;  Mon- 
mouth formation.  Freehold,  New  Jersey;  Bancocas  formation.  Blue 
Ball,  Vincentown,  Harrison ville,  etc.,  New  Jersey;  Manasquan  forma- 
tion, Yincentown,  New  Jersey. 

This  beautiful  species  is  one  of  the  very  largest  forms  of  Foraminif- 
era  found  in  the  New  Jersey  Cretaceous  marl  beds,  and  was  described 
by  Gabb  as  early  as  1860,  under  the  name  Dentalina  pulchra.  Owing 
to  its  great  length  it  is  very  easily  broken,  so  that  only  a  few  of  the 
largest  specimens  are  perfect.  It  was  very  well  described  by  Keuss  in 
1844  (loc.  cit.),  who  said  that  its  length  was  sometimes  1^  inches,  the 
number  of  chambers  twenty  to  thirty,  the  costse  seven  to  fourteen,  and 
that  there  were  secondary  riblets  occasionally  set  in  between  the  main 
GOBtsd  and  running  a  short  distance  along  the  surface  of  t\i<^  %Vi^\\« 
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Beass  also  pointed  out  the  similarity  of  Nodosaria  septemcostata  aiid 
N.  undecimcoaiata  (leinitz,  and  considered  the  two  latter  as  identical 
with  N.  zippei.  Dr.  Anthony  Woodward  considers  this  species  iden- 
tical with  N.raphaniatrHm,  but  the  two  species  are  sufficiently  distinct 
to  justify  the  retention  of  the  original  name  given  by  Professor  Reasa. 

This  species  has  a  very  wide  geological  range  and  distribution  in  the 
Cretaceous,  and  occurs  in  every  marl  bed  of  New  Jersey. 

In  the  large  amount  of  material  examined  in  the  preparation  of  this 
report  an  interesting  case  of  dimorphism  was  observed  in  one  of  the 
specimens  of  Nodosaria  zippei.  The  shell  which  has  been  previonsly 
referred  to  begins  as  a  textularian  with  two  chambers  side  by  side, 
each  bearing  the  same  number  of  costse  as  the  original  form  and  united 
above  into  a  straight  typical  nodosarian  chamber.  It  was  found  in  the 
green  marl  of  Blue  Ball,  where  the  Nodosaria)  are  so  perfectly  pre- 
served that  mucronate  forms  stUl  retain  their  spines  in  almost  perfect 
condition. 

Genus  LING  U  LIN  A  d'Orbigny. 
LiNQULiNA  CARiNATA  d'Orbiguy. 

Lingulina  carinata  d'Orbiguy,  1826;  Ann.  Soi.  Nat.,  Vol.  VII,  p.  257,  No.  1. 
Lingulina  caHnata  Brady,  1884 ;  Chal.  Rept.,  Vol.  IX,  p.  517,  PI.  LXV,  tig.  16, 17. 

Test  elliptical,  elongate,  laterally  compressed ;  surface  smooth  and  glis- 
tening; shell  consisting  of  six  somewhat  extended  chambers,  separated 
by  arched  septa;  peripheral  margin  obtusely  angular;  chambers 
increasing  rapidly  in  size  toward  the  distal  end  and  marked  by  distinct 
transverse  septal  lines;  primordial  chamber  circular,  not  elevated; 
aperture  a  narrow  terminal  slit. 

Length,  1.2-1.85 mm.;  breadth,  1-1.3 mm. 

Locality. — Bancocas  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  to  liecent. 

This  beautiful  little  species  is  common  in  the  lime  sand  at  Vin- 
centown. It  resembles  Lingulina  bohemiva  Beuss'both  in  its  lateral 
compression  and  in  its  external  form,  but  is  distinguished  from  that 
form  by  its  broader  elliptical  outline  and  in  having  invariably  six 
chambers  instead  of  five. 

Genus  FRONDICULARIA  Defrance. 

Frondiculabia  alata  d'Orbiguy, 

Plate  II,  fig.  4b  (bottom  form). 

Frondicularia  alata  cVOrbigny,  1826 ;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  256,  No.  2. 
Frondicularia  alaia  Brady,  1884;  Chal.  Kept.,  Vol.  IX,  p.  522,  PI.  LXV,  figs.  20-23;  Pi. 
LXVI,  figs.  3-5. 

Test  broadly  oval,  large,  complanate;  surface  smooth,  marked  by 
fairly  distinct  septal  lines ;  chambers  narrow,  numerous,  arched;  pri- 
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mordial  segment  oval,  elevated,  situated  a  little  within  the  periphery; 
basal  portion  of  shell  more  or  less  covered  by  spinous  projections,  which 
are  either  single  or  united. 

Length,  4.34  mm. ;  breadth,  3  mm. 

Locality, — itancocas  formation,  Vincentown,  Brownsville,  etc.,  New 
Jersey. 

Geological  distribution, — Gretaceous  to  Becent. 

This  form  is  rather  common  in  many  localities  where  the  lime  sand 
is  developed. 

Fbondioulabia  ANausTA  (Nilsson)  var.  dimidia  Bagg. 

Plate  III,  figs.  7a,  7b. 

Planularia  angusta  Nilsson,  1827 ;  Petref.  Saeo.  p.  11,  PI.  IX,  fig.  22  a,  A. 
Frandieularia  angu3ta  ReoBS,  1845-46 ;  Versteiii,  bobm.  Kreide,  pt.  1,  p.  29,  PI.  VIII,  figs. 
13, 14. 

Test  lanceolate,  very  elongate,  strongly  compressed  and  leaf-like; 
consisting  of  from  ten  to  twelve  chambers,  which  gradually  increase  in 
size  toward  the  proximal  end,  where  the  greatest  breadth  occurs; 
primordial  chamber  spherical,  elevated,  mucronate,  and  the  surface 
marked  by  three  sharply  defined  ribs;  surface  of  shell  marked  by 
numerous  fine  longitudinal  lines,  running  nearly  parallel  to  the  lateral 
edges;  septa  distinct,  slightly  raised  externally  as  ridges;  aperture 
normally  round,  terminal. 

Length,  2.6  mm. ;  breadth,  1  mm. 

Locality. — Bancocas  formation,  Vincentown,  New  Jersey.  ' 

Geological  distrihution. — Gretaceous. 

This  species  is  very  closely  allied  to  the  European  form,  but  differs 
principally  in  the  number  of  chambers,  which  is  invariably  less  than 
one-half  of  those  of  the  former  type.  It  is  common  in  the  lime  sand 
at  Vincentown. 

Fbondioulabia  abohiaoiana  d'Orbigny,  var.  stbigillata,  nov.  var. 

Plat6  III,  fig.  5. 

Frondicttlaria  archiaciana  d'Orbigny,  1840;  M^m.  Soc.  g6o\.  France,  ser.  1,  Vol.  IV, 

p.  20,  PI.  I,  figs.  34-36. 
Frandieularia  archiaciana  Brady,  1884;  Chal.  Kept.,  Vol.  IX,  p.  520,  PI.  CXIV,  fig.  12. 

Test  elongate,  complanate,  anteriorly  acute,  posteriorly  obtuse,  and 
provided  with  a  short  spine;  chambers,  six  to  eight,  relatively  large, 
equally  compressed,  and  slightly  limbate  at  the  lateral  edges;  surface 
marked  by  definite  elevated  striae,  of  which  the  two  central  rows  are 
more  prominent  than  those  near  the  margin ;  primordial  chamber  globu- 
lar; ultimate  chamber  prolonged,  tube-like;  aperture  small,  rotund. 

Length,  1.6  mm.;  breadth,  0.6  mm. 

Locality. — Bancocas  formation,  Vincentown,  New  Jersey. 

Geological  distribution, — Gretaceous  to  Becent. 


48       CRETACEOUS  FORAMINtPERA  OF  NEW  JERSEY.    Ibuli.88. 

FrONDIOULARIA  CLARKE  Bagg. 
Plate  III,  fig.  4. 
FrondiculaHa  clarki  Bagg,  1895;  Johns  Hopkins  Univ.  Circalars  No.  121,  October. 

Test  complaiiate,  smooth,  very  elongate  oval  in  oatliue;  consisting  of 
from  twelve  to  fourteen  narrow  x)arallel chambers;  primordial  chamber 
bulbous,  elevated,  costate,  mucronate ;  ultimate  chamber  elongate,  bear- 
ing upon  one  surface  a  hollow,  somewhat  extended  tube,  which  forms  an 
elevatc^d  median  ridge  with  rather  angular  edges,  and  extends  for  a  short 
distance  down  the  shell.  This  tube  terminates  anteriorly  in  the  nearly 
rotund  aperture. 

Length,  3.4  mm.;  breadth,  0.9  mm. 

Locality, — Monmouth  formation,  Atlantic  fiLighlands,  New  Jersey. 
Very  rare. 

Geological  distribution, — Cretaceous. 

I  have  named  this  interesting  species  after  my  Mend  and  instructor, 
Prof.  William  B.  Clark. 

Frondicularia  gaultina  Eeuss. 

Frondioularia  gaultina  Reuss,  1860;  Sitz.  Akad.  Wise.  Wien,  Vol.  XL,  p.  194,  Fl.  V, 
fig.  5. 

Test  rather  narrow,  smooth,  very  elongate,  compressed ;  consisting 
of  numerous  chambers,  gradually  increasing  in  size  from  below  upward; 
septal  lines  approximately  straight,  paralleled,  depressed;  shell  broad- 
est nearer  the  ultimate  segment,  gradually  diminishing  below ;  primor- 
dial segment  not  preserved. 

Length  unknown. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey.    Kare. 

Geological  distribution, — Cretaceous. 

Frondioularia  inversa  Eeuss. 

Frondicularia  ii(v€r$a  Rensa,  1844;  Geogn.  Skizze  Bohm.,  Vol.  II,  pt.  1,  p.  211. 
Frondicularia  iJiversa  Keuss,  1845-46;  Verstein.  bohm  Kreide,  pt.  1,  p.  31,  PI.  VIII, 
figs.  15-19;  PI.  XIII,  fig.  42. 

Test  complanate,  leaf-like,  elongate,  smooth,  broadest  near  the  mid- 
dle, tapering  at  the  sides  toward  the  anterior  and  posterior  ends  by 
straight  wedge-shaped  lateral  margins;  peripheral  edges  square;  one 
lateral  surface  slightly  curved  along  the  median  line,  opposite  surface 
approximately  flat;  chambers  ten  to  twelve,  narrow,  elongate,  nearly 
parallel  to  upper  peripheral  edges,*  primordial  chamber  oval,  elevated, 
marked  by  a  median  ridge,  mucronate;  aperture  rotund,  crenalated. 

Length,  2.82  mm.;  breadth,  1  mm. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey.    Bare. 

Geological  distribution. — Cretaceous. 
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FBONDICrLARIA  LANCEOLA  ReuSS. 
Frondicularia  lanceota  Reuss,  1865;  Reuss's  Model  No.  23  (Catnlogiie  No.  46,  1831). 

Test  very  elongate,  lanceolate,  tapering  sharply  to  an  acute  point  at 
the  primordial  end;  segments  nnmerons,  twelve  or  more,  quadrangu- 
hvr  in  cross  section;  septa  depressed  sharply,  so  that  the  chambers 
appear  elevated  into  oblique  folds;  surface  smooth  and  glistening; 
peripheral  margin  limbute;  ultimate  chamber  extended  into  a  distinct 
tube,  which  carries  the  oral  aperture;  primordial  chamber  nearly 
circular,  not  elevated;  aperture  radiate. 

Length,  3  mm.;  breadth,  0.6  mm. 

Locality. — Monmouth  formation.  Freehold,  New  Jersey. 
-  Geological  distribution, — Cretaceous. 

I  have  only  one  specimen  of  this  beautiful  form. 

Frondicularia  major  Bornemann. 

Plate  III,  fig.  3. 
Frondicularia  major  Bornemann,  1854;  Liasfomi,  Gottingen,  p.  36,  PI.  Ill,  figs.  21  a-c. 

Test  smooth,  compressed,  somewhat  thicker  along  the  median  line, 
thinner  at  the  peripheral  margins,  which  are  neatly  rounded;  chambers 
varying  from  four  to  nine;  somewhat  convex  forward;  septal  lines  dis- 
tinct; posterior  margin  obtusely  rounded;  anterior  acuminate;  aper 
ture  a  central  radiate  opening. 

Length,  1-4  mm.;  breadth,  1.6  mm. 

Locality. — Bancocas  formation,  Vincentown,  JSTew  Jersey. 

Geological  distribution, — Lias  to  Cretaceous. 

Frondicularia  ovata  lioemer. 

Plate  II,  AgB.  4a,  5b  (bottom  forms),  and  Plate  IV,  figs.  2a,  2b. 
Frondicularia  ovata  Roemer,  1840;  Verstein,  norddeutsch.  Kreid.,  p.  96,  PI.  XV,  fig.  0. 

Test  ovate,  complanate,  smooth;   consisting  of  a  small  number  <^f 
parallel  chambers,  which  are  distinct  and  marked  very  slightly  at  t  v 
lower  peripheral  edges  by  the  septal  endings;   primordial  chain  1»(m 
flat,  basal;  ultimate  chamber  large,  slightly  prolonged  into  the  rounded 
aperture;  peripheral  margins  rather  squarely  set  oft*. 

Length,  9.82  mm. 

Locality. — Matawan  formation,  Marshall  town.  New  Jersey ;  Rancocas 
formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous. 

Frondicularia  pulchella  Karrer. 

'Frondieular%apulohellaKa.TTerf  1870;  Jahrb.  k.  k.  geol.  Keichsanstalt,  Vol.  XX,  p.  171, 
PI.  1,  fig.  8. 

Test  large,  elongated,  complanate;  surface  smooth,  marked  by  rather 
3069 4 


50  CRETACEOUS   FORAMINIFERA   OP   NEW   JERSfiY.         [boll.  8a 

distinct  septal  lines,  which  separate  the  narrow,  extended,  parallel 
chambers;  greatest  width  near  the  middle  of  the  shell,  thence  taper- 
ing rather  sharply  toward  both  extremities,  but  the  lower  portion 
slightly  incarved,  while  the  anterior  end  is  slightly  oatcurved,  though 
not  markedly  so;  primordial  segment  lost. 

Length,  about  5  mm.;  breadth  (central),  1.8  mm. 

Locality, — Matawau  formation,  Marshall  town,  New  Jersey. 

Geological  distribution, — Oretaceoas. 

FRONDIOULAJIIA  RETICULATA  (EeUSS). 
Plato  III,  fig.  6. 

Flabellina  reticulata  KeuHS,  1850;  Haidinger's  Nat.  Abfaaudl.,  Vol.  IV,  pt.  l,p.30,Pl 
I,  fig.  22. 

Test  thin,  leaf  like,  broad  at  the  center,  but  tapering  rapidly  toward 
the  oral  end;  consisting  of  ten  rather  narrow,  elongated  chambers,  the 
surfaces  of  which  are  marked  transversely  by  numerous  delicate  costae, 
which  run  from  septum  to  septum,  and  completely  cover  the  whole 
form  like  a  network;  primordial  chamber  nearly  circular,  but  not  ele- 
vated, very  slightly  eccentric,  yet  not  enough  to  justify  its  being  placed 
among  flabelline  types. 

Length,  0.87  mm. ;  greatest  breadth,  0.88  mm. 

Locality. — Monmouth  formation,  Freehold.  New  Jersey. 

Geological  distribution, — Cretaceous. 

This  is  one  of  the  most  beautiful  of  all  frondicularians,  and  is  at  tbe 
same  time  exceedingly  rare.  We  have  only  one  specimen  from  tbe 
Lower  Marl  at  Freehold,  and  it  is  interesting  to  note  that  Professor 
Eeuss  records  the  single  occurrence  of  a  perfect  specimen  from  the 
Kreidemergel  of  Lemberg. 

Frondicularia  VERNEULLiNA  d'Orbigny. 

Frondicularia  vemeuilina  d'Orbigny,  1840;  M^m.  Soc.  gdol.  France,  ser.  1,  Vol.  IV,  p. 
20,  PL  I.,  figs.  32,  33. 

Test  elongate  elliptical;  peripheral  margins  gracefully  curved,  broad- 
est near  the  center,  not  compressed  laterally  as  much  as  most  Frondic- 
ularia; chambers  relatively  large,  few;  primordial  segment  globose, 
costate,  mucronate,  distinctly  set  off  from  the  succeeding  chamber; 
ultimate  chamber  prolonged  into  a  tubular  neck,  which  carries  the  little 
round  aperture. 

Length,  1.5  mm. 

Locality, — ^Matawan  formation,  Marshalltown,  New  Jersey. 

Geological  distribution, — Cretaceous. 
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Genus  EHABDOGONIUM  Eeass. 
Rhabdogonium  boemeri  Reuss. 

Bhahdoganium  rot  mm  Reuss,  1860;  Sitz.  Akad.  WisB.  Wieu.,  Vol.  XL,  p.  201,  PI.  VI, 
fig.  7. 

Test  coarsely  arenaceous,  partly  composed  of  glauconrte  grains^ 
elongate,  straight,  or  slightly  bent,  sharply  triangular,  obtusely 
rounded  and  slightly  angular  at  the  ends;  peripheral  margin  curved, 
sharp;  chambers  few  iu  number,  usually  six,  short,  separated  by 
arched  depressed  septa;  aperture  elliptical,  placed  centrally  at  the 
distal  end. 

Length,  1.5  mm. 

Locality, — Matawan  formation.  Freehold,  New  Jersey. 

Oeologlcal  distribution, — Cretaceous. 

EHABDOGONIUM   TEIOARINATUM  (d'OrbigUy). 

Faginulina  iricarinata  d'Orbigny,  1826;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  258,  No.  4 ;  Module, 

No,  4. 
Bhabdogonium  pyramidale  Karrer,  1861 ;  Sitz.  Akad.  Wies.  Wien,  Vol,  XVI,  p.  19,  PI.  I, 

tig.  34. 
Rhabdogonium   iricaHnaium   Brady,   1884;  Chal.  Kept.,  Vol.  IX,  p.  525,  PI.  LXVII, 

figs.  1-3. 

Test  triangular,  elongated  and  gradually  tapering  toward  both 
extremities;  peripheral  margins  sharp,  becoming  slightly  twisted 
below;  anterior  end  prolonged  into  a  tube-like  ueck;  chambers  about 
ten,  narrow,  arched,  and  separated  by  curved  septa;  aperture  rotund. 

Length,  2.6  mm. 

Locality, — Eancocas  formation,  Brownsville,  New  Jersey. 

Geological  distribution, — Cretaceous  to  Recent. 

Rhabdogonium  teicabinatum  vai*.  acutangulum  Reuss. 

Rhabdog<mium  trioarinatum  var.  acutangalum  Keuss,  1862  (1863) ;   Sitz.  Akad.  Wiss. 
Wien,  Vol.  XLVI,  Abth.  1,  p.  .55,  PI.  IV,  fig.  14,  a,  b. 

Test  small,  trihedral,  coarsely  arenaceous;  the  three  marginal  angles 
sharp  and  distinct;  chambers  few,  short,  separated  by  somewhat 
arched  septa,  not  very  distinct  externally;  primordial  end  sharp,  ante- 
rior obtusely  angular;  aperture  triangular,  with  incurved  lateral  edges. 

Length,  1.73  mm. 

Locality, — Matawan  formation,  Marshalltown,  New  Jersey. 

Geological  distribution, — Cretaceous. 

Genus  MARGINULINA  d'Orbigny. 
Marginulina  ensis  Reuss. 

Marffinulina  en$i$  Renss,  1845-46;  Verstein.  bohm.  Kreide,  pt.  1,  p.  29,  PI.  Xll,  fig.  13; 

PI.  Xni,  figs.  26, 27 ;  pt.  2,  p.  106,  PI,  XXIV,  fig.  30. 
Nodosaria  communjk  Woodward,  1894;  Jour.  N.  Y.  Microsc.  Soc,  Vol.  X,  No.  4,  p.  103. 

Test  elongate,  moderately  compressed,  oval  or  elliptical  in  trans- 
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verse  section;  shell  variable  in  oatline,  either  nearly  straight  through- 
out its  whole  length  or  incurved;  septa  very  slightly  oblique,  directed 
toward  the  primordial  chamber,  apparent  externally  as  ridges;  proxi- 
mal chambers  more  involute  than  in  MarginuUnu  eUmgatu;  chambers 
numerous,  apparent  externally ;  ultimate  chamber  somewhat  prolonged, 
and  ending  posteriorly  in  a  short  tube;  aperture  rotund,  with  erena- 
lated  margin. 

Length. — 1.3, 1.73  mm.;  breadth,  0.43  mm. 

Locality, — Monmouth  formation,  Bruere's  pits  on  Crosswicks  Creek; 
Kancocas  formation.  Blue  Ball,  Mullica  Hill,  New  Egypt,  New  Jersey. 

Geological  duttribution. — Cretaceous. 

Professor  Sherborn  prefers  to  change  the  word  Marginulina  to  Cris- 
tellaria  for  this  species,  thus  making  it  Gristellaria  ensis  (Reuss).  The 
writer  prefers  to  leave  it  under  the  original  name  of  Professor  Benss. 

Marginulina  pediformis  Bornemann. 

Marginulina  pediformis  Bornemann,  1855;  Zeitsch.  d.  geol.  Geeell.,  Vol.  VII,  p.  326,  PI. 
XIII,  fig.  13. 

Marginulina  pedum  d'Orbigny,  1846;  Foram.  Foes.  Bassin  t-Art.  Vienne,  p.  68,  PI.  Ill, 
figs.  13,14. 

Test  smooth,  short,  circular  in  transverse  section;  consisting  of  about 
six  chambers,  of  which  the  first  two  or  three  are  inrolled  and  rounded 
at  the  base;  segments  becoming  more  definite  above;  ultimate  cham- 
ber largest  and  slightly  prolonged;  aperture  small,  rotund,  crenulate; 
septa  depressed,  slightly  oblique,  though  not  markedly  so. 

Length,  1  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey. 

Geological  distribution. — Cretaceous,  Tertiary. 

Marginulina  trilobata  d'Orbigny. 

Marginulina  trilobata  d^Orbigny,  1840;  M^m.  Soc.  g^ol.  France,  ser.  1,  Vol.  IV,  p.  16, 
PI.  I,  figs.  16, 17. 

Test  elongate,  smooth,  and  glistening,  compressed  laterally,  slightly 
arcuate  at  the  primordial  end;  somewhat  tapering;  chambers  short, 
oval,  regular,  numerous,  ten  to  sixteen,  slightly  constricted;  surface 
marked  by  small,  distinct,  elliptical  ridges,  giving  the  form  a  peculiar 
trilobed  appearance,  whence  its  name;  primordial  chamber  small, 
nearly  spherical;  septal  lines  depressed;  aperture  small,  ra<liate. 

Length,  4  mm.  in  large  specimens;  breadth,  0.6  mm. 

Locality, — Matawan  formation,  Marshalltown,  New  Jersey;  Mon- 
mouth formation.  Freehold,  New  Jersey. 

Geological  distribution, — Cretaceous. 
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Genus  VAGINULINA  d'Orbigny. 
VAGINULINA  LEGUMBN  (Linne). 

Plate  IV,  fig.  4. 

Xautilua  legumeu  Linn^,  1758;  Syst.  Nat.,  tenth  ed.,  p.  711,  No.  248;  1767,  twelfth  ed., 

p.  Ilft4,  No.  288. 
Vaginulina  legumen  Terrigi,  1891 ;  Meinoire  R.  Com.  g.  Reguo,  Vol.  IV,  pt.  1,  p.  94,  PI. 

Ill,  fig.  6. 

Test  straight  or  nearly  so,  smooth,  compressed  laterally,  pod-like; 
consisting  of  only  six  or. seven  chambers;  septa  nonlimbate,  obliqne, 
parallel,  not  very  distinct  externally;  ultimate  chamber  slightly  pro- 
longed upon  one  side  and  carrying  the  small  radiate  aperture. 

Length,  1.3  mm ;  breadth,  0.47  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey;  Eancocas 
formation,  Vincentown,  New  Egypt,  Mallica  Hill,  New  Jersey. 

Geological  distribution, — Trias  to  Hecent. 

The  above  species  has  been  lately  described  from  the  Alabama  chalk 
by  Dr.  Woodward.  It  is  a  beautiful  little  shell,  of  snow-white  color, 
and  is  rather  rare. 

VAGINULINA  STRIGILLATA  EeUSS. 

Plate  IV,  fig.  3. 

CithaHna  etngillata  ReuM,  1845-46;  Verstein.  hobm.  Kreide,  pt.  2,  p.  106,  PI.  XXIV, 

fig.  29. 
Voffinulina  atrigillata  and  var.  Jones  and  Parker,  1860;  Quart.  Jonr.  Geol.  Soc,  Vol. 

XVI,  PI.  XX,  figs.  29-35. 

Test  complanate,  leaf-like,  very  large,  roughly  triangular;  surface 
smooth,  marked  by  slightly  elevated  septal  lines;  chambers  numer- 
ous, often  as  many  as  twenty-five,  narrow,  parallel,  slightly  oblique, 
becoming  constricted  toward  the  curved  margin  and  passing  rapidly 
downward  toward  the  proximal  end,  where  the  septal  lines  finally 
appear  only  as  fine  ridges.  As  a  result  of  this  constriction  of  the 
chambers  at  the  curt^ed  margin,  transverse  sections  show  only  four  or 
five  chambers.  Along  the  straight  edge  run  three  elevated,  rounded 
costse,  with  sometimes  one  or  two  smaller  ones  between.  The  latter, 
however,  do  not  extend  the  whole  length  of  the  shell  as  do  the 
ridges.  Septal  lines  distinct,  slightly  crenate,  becoming  much  thickened 
toward  the  straight  edge  of  the  shell;  primordial  chamber  oval,  ele- 
vated, slightly  mucronate,  covered  by  numerous  costa;. 

Length,  3-9  mm;  breadth,  2.3  mm. 

Locality, — Monmouth  formation.  Freehold,  New  Jersey. 

Oeologica I  distribution. — Cretaceous. 

This  species  is  very  common  in  the  lower  marl  of  Freehold,  but  I 
have  not  found  it  elsewhere. 
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CUISTELLAEIA  Lamarck. 
Oristellaria  aoutauricularis  (Ficbtel  and  Moll). 

Nauiilua  acntauricularU  Fichtel  and  Moll,  1803;  Test.  Micros.,  p.  102,  PL  XVIII; 

figs.  g^. 
CrtMtellaria  naviciila  d'Orbigny,  1840;  M<^in.  Soc.  g6ol.  >Yance,  Vol.  IV,  scr.  1,  p.  27, 

Fl.  II,  figs.  19,  20. 
CrisiellaHa  acutauricularia  Brady,  1884;  Clial.  Rept.,  Vol.  IX,  p.  543,  PI.  CXIV,  fig. 

17  a,  ft. 

Test  involute,  thick,  convex,  smooth;  Beptal  plane  broad,  triangalar, 
nearly  flat;  chambers  seven  or  eight,  weakly  curved;  keel  acute  cari- 
nate;  aperture  nipple-shaped,  situated  at  the  extremity  of  the  convex 
side. 

Length,  1.43  mm.;  breadth,  0.65  mm. 

Locality. — Rancocas  formation.  Timber  Creek,  Vincentown,  New 
Jersey. 

Geological  distribution. — Lias  ( t),  Gretaceous  to  Recent. 

Oristellaria  articulata  (Reuss). 

EobuUna  articulata  Henss,  18B3;  Sitz.  Akad.  Wise.  Wien,  Vol.  XLVIII,  p.  53,  PI.  V, 

fig.  62. 
CrUtellaria  articulata  Brady,  1884;  Chal.  Kept.,  Vol.  IX,  p.  547,  PI.  LXIX,  figs.  10-12, 

also  1-4. 

Test  nearly  circular,  smooth,  thickened,  flattened  at  the  sides; 
obtusely  angular  peripheral  margin;  chambers  six  or  seven,  broadly 
triangular,  separated  by  depressed  septa;  aperture  oval,  surrounded 
by  a  Assured  border. 

Diameter,  1.3  mm. 

Jjocality. — Rancocas  formation,  Vincentown,  Mullica  Hill,  Timber 
Creek,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

Professor  Brady  considers  this  species  a  thick  variety  of  CristelUina 
rotulata. 

Oristellaria  cassis  (Fichtel  antf  Moll). 

Nautilus  cassis  Fichtel  and  Moll,  1798;  Test.  Micros.,  p.  95,  var.  a,  PI.  XVII,  fig.  a-d] 
var.  /?,  PI.  XVII,  fig.  e-g]  var.  y,  PI.  XVII,  tigs.  *-t;  var.  <5,  PI.  XVII,  figs.  I,  /; 
var.  c,  PL  XVIII,  figs,  a-^, 

CrisiellaHa  cassis  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  552,  PI.  LXVIII,  fig.  10. 

Test  very  large,  complanate,  elongate  oval,  distinctly  carinate;  cham- 
bers irregular,  ten  to  fifteen  in  final  volution ;  septa  distinct,  arcuate, 
depressed;  aperture  oval  with  crenulated  margin. 

Length,  4.3-4.56  mm.;  breadth,  3-4  mm. 

Locality. — Rancocas  formation,  Vincentown,  Brownsville,  New  Egypt, 
etc.,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 
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Gbistellabia  cbepidula  (Fichtel  and  Moll). 

HauHlus  crepidula  Fichtel  and  Moll,  1803;  Test  Micros.,  p.  107,  PI.  XIX,  figs.  g-i. 
Critiellaria  crepidula  d'Orbfgny,  1839;  Foram.  Cuba,  p.  64,  PI.  VIII,  figs.  17,  18. 

Test  elongate,  arcuate,  smootb,  compressed,  pellucid;  chambers  ten 
to  twelve,  oblique,  separated  by  slightly  convex  walls;  ]>08terior  cham- 
bers involute,  anterior  chambers  evolute ;  aperture  rotund,  slightly 
crenate. 

Length,  0.7  mm;  breadth,  0.26  mm. 

Locality. — Rancocas  formation,  Vincen town,  MullicaHill,  New  Jersey. 

Geological  distribution. — Lias  to  Eecent. 

The  above  form  is  not  a  common  species.  Our  spiBcimens  are  similar 
in  shape  to  Cristellaria  intermedia  Keuss,  which  is  considered  as  iden- 
tical with  the  above  by  Professor  Brady. 

Cristellaria  oretaoea  Bagg. 

Plate  V,  figs.  2a,  2b. 

Test  complanate,  smooth,  elongate,  oval,  resembling  CristelUiria 
cassis  in  general  contour,  but  differing  from  that  species  in  the  absence 
of  the  marginal  keel;  margin  rounded;  chamber?  numerous,  about 
twelve  in  final  convolution,  narrow,  elongated;  septa  distinct,  convex; 
ultimate  chamber  truncate,  anterior  margin  straight;  aperture  small, 
narrow  elliptical,  with  crenulated  margin. 

Length,  4.3  mm. ;  breadth,  3  mm. 

Locality. — Eancocas  formation,  Vincentown,  !New  Jersey.    Common. 

Geological  distribution. — Cretaceous. 

The  above  species  is  less  elongated  than  Cristellaria  projecta,  which 
it  resembles  closely. 

These  two  forms,  together  with  Cristellaria  cassis^  are  rather  abundant 
at  Vincentown,  and  all  attain  an  enormous  size  for  the  type. 

Cristellaria  oultrata  (Montfort). 

Plate  VI,  fig.  1. 

Bobulus  oultratus  Montfort,  1808;  Conch.  Syst.,  Vol.  I,  p.  214,  Bi"  genre. 
Robulina  oultrata  d'Orbigny,  1846;  Forara.  Fobs.  Bassin  tert.  Vienne,  p.  96,  PI.  IV, 
figs.  10-13. 

Test  circular,  biconvex,  smooth  and  glistening,  peripheral  margin 
sharp,  broadly  keeled;  chambers  seven  to. eleven,  in  final  convolution, 
somewhat  convex,  smooth  or  costate,*  aperture  radiate. 

Diameter,  1-2  mm. 

Locality. — Monmouth  formation.  Freehold,  Bruere's  pits,  on  Cross- 
wicks  Creek,  Marlboro,  New  Jersey;  Bancocas  formation,  MuUica  Hill, 
New  Egypt,  Swedesboro,  Timber  Creek,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Eecent. 


56       CRETACEOUS  FOBAMINIFERA  OF  NEW  JERSEY.    [bcll-SS. 

Tills  si)ecies  is  common  at  Freehold  and  is  beaatifally  preserved. 
The  width  of  the  marginal  keel  is  variable,  as  is  also  the  number  of 
chambers.  It  is  similar  to  Vristellaria  rotulata,  with  the  additiou  of 
the  keel.  Specimens  of  Crlstellaria  cultrata  from  New  Egypt  and 
Swedesboro  are  not  smooth,  as  in  typical  forms,  bat  are  marked  exter- 
nally by  raised  septa. 

Cbistellabia  gibba  d'Orbigny. 

Cristellaria  gihba  d'Orbigiiy,  1839;  Foram.  Cuba,  p.  63,  PI.  VII,  figs.  20, 21. 

Test  oblong,  biconvex,  smooth,  sabcarinate,  narrow;  chambers  few 
(seven  or  eight),  slightly  arcaate,  separated  by  distinct  septa;  aperture 
niarginate. 

Length,  1.3  mm. ;  breadth,  0.87  mm. 

Locality. — Kancocas  formation,  Vincentown,  MuUica  Hill,  Timber 
Creek,  New  Jersey. 

Geological  distribution, — Cretaceons  to  Becent. 

Cbistellabia  italica  (Defrance). 

Plate  IV,  figs.  5a,  5b. 

Sarecenaria  italica  Defrance,  1824;  Diet.  Sci.  Nat.,  Vol.  XXXII,  p.  177;  Vol.  XLVII, 

p.  344 ;  Atlas  Conch.,  PI.  XIII,  fig.  6. 
Cristellaria  italica,  Brady,  1884;  Cbal.  Kept.,  Vol.  IX,  p.  544,  PI.  LXVIII,  figs.  17,18, 

20-23. 

Test  elongate,  trihedral,  planospiral  segments  few,  succeeding  cham- 
bers five  or  six,  arranged  in  a  nearly  straight  superimposed  series; 
dorsal  margin  sharp,  uoncarinate;  transverse  section  triangalar,  seg- 
ments short,  slightly  oblique,  inclined  anteriorly  toward  initial  end. 

Length,  1  mm. 

Locality. — Bancocas  formation,  Swedesboro,  Blue  Ball,  Mullica  Hill, 
New  Jersey. 

Geological  distribution, — Cretaceous  to  Recent. 

This  is  not  a  common  species.  It  bears  some  resemblance  to  Cristel- 
laria acutauricularis,  but  is  more  elongate,  and  the  anterior  edge  is 
more  erect.  Another  species,  closely  allied  to  the  above  form,  is 
Marginulina  triangularis  d'Orbigny.* 

Cristellaria  mamilligera  Karrer. 

Cristellaria  mamilligera  Karrer,  1864;  Novara  Exped.  Geol.,  Vol.  I,  pt,  2,  p.  76,  PI. 

XVI,  fig.  5. 
Cristellaria  mamilligera  Brady,  1884 ;  Chal.  Rept.,  Vol.  IX,  p.  553,  PI.  LXX,  figs.  17, 18. 

Test  complanate,  nearly  circular;  anterior  margin  truncate,  posterior 
margin  slightly  carinate;  surface  ornamented  with  a  number  of  large 
raised  ridges  and  tubercles  in  the  umbilical  region;  septa  depressed, 
the  depressions  partially  filled  by  exogenous  material  which  forms  the 


1  Foram.  Foss.  Busin  tort.  Vieno«»,  1846,  p.  71,  PL  III,  flgs.  22, 23. 
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ridges;  chambers  large,  slightly  arcuate,  eight  or  nine  iu  the  6nal  con- 
volution; septal  plane  narrow,  surrounded  by  a  definite  border;  aper- 
ture an  elongate-oval  opening  surrounded  by  a  crenulated  margin. 

Diameter,  1.74  mm. 

Locality. — Kancocas  formation,  Blue  Ball,  Kew  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

This  species  is  very  rare  in  the  green  marl  of  Blue  Ball,  and  has  not 
been  recognized  elsewhere. 

CBI8TELLABIA  MEGAPOLITANA  BeuSS. 

Bobulina  megapolitana  Reusti,  1855;  Zeits.  d.  geol.  GeseU.,  Vol.  VII,  p.  272,  PI.  IX, 
fig.  5. 

Test  circular,  compressed,  smooth  and  glistening,  keeled  and  with 
more  or  less  definite  flange.  There  are  seven  or  eight  strongly  curved 
chambers  apparent  externally  as  raised  lines,  which  are  thicker  at 
the  umbilicus,  but  become  attenuated  toward  the  peripheral  margin. 
Umbilical  disk  more  or  less  distinct.  Septal  plane  triangular,  with 
raised  border. 

Length,  1-1.5  mm. 

Locality: — Monmouth  formation.  Freehold,  New  Jersey. 

Geological  distribution. — Cretaceous. 

Cbistellabia  pbojibcta  Bagg. 

Plate  V,  figs,  la,  lb. 

Cri8tellaria  projeota  Bagg,  1895 ;  Johns  Hopkins  Univ.  Circalars,  No.  121,  October, 
1S95. 

Test  greatly  elongated,  complanate,  smooth,  consisting  of  two  and 
one-half  convolutions;  chambers  numerous,  twenty  or  more  in  the 
last  volution,  arcuate,  narrow,  elongate;  ultimate  chamber  nearly  at 
right  angles  to  umbilicus;  margin  rounded;  septal  lines  very  slightly 
depressed;  aperture  elliptical. 

Length,  5.3  mm.;  breadth,  2.7  mm. 

Locality. — Kancocas  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous. 

This  is  a  rare  form  in  the  lime  sand  at  Vincentown,  and  has  not  been 
found  elsewhere. 

Cbistellabia  botulata  (Lamarck). 

LenticuUUa  rotulata  Lamarck,  1804;  Annales  du  Mub.,  Vol.  V,  p.  188,  No.  3. 
CrUtellaria  rotulata  d'Orbigny,  ser.  1,  1840;  M<^m.  Soc.  g6oL  France,  Vol.  IV,  p.  26, 
PI.  II,  figs.  15-18. 

Test  involute,  biconvex,  smooth;  peripheral  edge  sharp,  noncarinate; 
chambers  numerous,  but  only  eight  or  nine  iu  final  solution;  septa 
moderately  curved,  visible  externally  as  tine  lines;  aperture  elliptical, 
radiate. 
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Diameter,  1-2  mm. 

LocaUty. — RaDcocas  formation,  Vincentown,  Blue  Ball,  New  Egypt, 
Mullica  U ill,  Timber  Greek,  etc.,  New  Jersey;  Manasquan  formatioii, 
Viucentown,  New  Jersey. 

Geological  distribution. — Triassic  to  Recent. 

This  is  one  of  the  most  common  forms  in  the  lime-sand  bed,  and  is 
especially  plentiful  at  Vincentown.  The  size  of  the  shell  is  very  varia- 
ble, some  of  the  largest  specimens  being  more  than  2  millimeters  in 
diameter. 

Oristbllaria  secans  Reuss. 

Cristellaria  secans  Reusa,  1859  (1860);  Sitz.  Akacl.  Wise.  Wien,  Vol.  XL,  p.  214,  PI. 
IX,  fig.  7. 

Teat  circular,  laterally  compressed,  sharply  keeled  on  the  peripheral 
margin;  umbilical  disc  prominent  and  septa  radiating  from  this  in 
gently  curving  lines;  about  ten  small  triangular  chambers  in  the  last 
convolution. 

Diameter,  1.5  mm. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey. 

Geological  distribution. — Cretaceous. 

Cristellaria  trachyomphala  (Reuss). 

EobuUna  trachyomphaln  RensH,  1850;  Haidinger's  Nat.  Abbaiidl.,  Vol.  IV,  pt.  1,  p.  34, 
PI.  Ill  (error  for  II),  tig.  12. 

Test  rounded,  compressed,  with  angular  periphery;  umbilical  disc 
raised,  nearly  round,  more  marked  in  some  forms  than  in  others; 
septal  lines  distinct,  convex.  There  are  from  eight  to  ten  chambers 
in  the  last  whorl.  Aperture  a  triangular-shaped  opening  surrounded 
by  a  raised  crenulated  margin  at  the  external  edge  of  the  ultimate 
segment. 

Diameter,  0.86-1.3  mm. 

Locality. — Bancocas  formation.  Blue  Ball,  New  Jersey. 

Geological  distribution. — Cretaceous. 

Cristellaria  triangularis  d'Orbigny. 

Cristellaria  triangularis  d'Orbigny,  18^10;  M<^m.  Soo.  ^dol.  France,  ser.  1,  Vol.  IV,  p.  27, 

PI.  II,  tigs.  21,  22. 
Cristellaria  triangularis  Reiiss,  184.^46;  Verstein.  bobm.  Kreide,  pt.  1,  p.  34,  PI.  VIII, 

fig.  48. 

Test  triangular,  very  convex,  smooth;  periphery  sharply  carinate; 
lateral  surfaces  somewhat  concave;  chambers  few,  six  or  seven,  large, 
evolute,  superposed;  septa  oblique,  very  slightly  convex  anteriorly; 
septal  plane  broadly  triangular;  aperture  radiate. 

Length,  1  mm. 

Locality. — Monmouth  formation.  Freehold,  New  Jersey. 
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Geological  distribution. — Gretaceoas. 

The  occurrence  of  this  species  from  the  craie  blanche  of  the  Paris 
basin,  France,  was  recorded  by  d'Orbiguy  as  early  as  1840.  I  have 
found  but  two  specimens  in  the  lower  marl  of  Freehold. 

Gbistellabia  WETHEBEL.LII  (Jones). 

Marginulina  wetkerellii  Jones,  1854 ;  Morris  Cat<alogiie,  Brit.  Fobs.,  ed.  2,  p.  37. 
Cristellaria  weiherellH  Brady,  1884 ;  Chal.  Kept,  Vol.  IX,  p.  537,  PI.  CXI V,  fig.  14. 

Test  elongate,  pod-like,  compressed;  primordial  segments  spiral,  ulti- 
mate segments  straight,  evolute;  surface  marked  by  large  tubercles 
more  or  less  regular  and  crossing  the  shell  surface  like  septal  ridges; 
ax>erture  round,  at  the  end  of  a  somewhat  prolonged  neck. 

Length,  1.56  mm.;  breadth,  0.5  mm. 

Locality. — Bancocas  formation,  Vincentown,  Mullica  Hill,  Timber 
Creek,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Becent. 

The  above  species  is  rare  at  Vincentown.  Dr.  Woodward  states  that 
it  is  rare  at  Mullica  Hill,  but  common  at  Timber  Creek. 

Genus  FLABELLINA  d'Orbiguy. 

Flabellina  oobdata  Beuss. 

Flahellina  cordata  Reuss ;  Verstein.  bohm.  Kreide,  pt.  1,  p.  32,  PI.  VIII,  figs.  37-46, 78. 
FlahelHna  cordata  Renss,  1&54;   Denks.  Akad.  Wiss.  Wieii,  Vol.  VII,  p.  67,  Pi.  XXV, 
figs.  6-8. 

Test  broadly  ovate  or  heart-shaped,  complanate,  with  numerous 
narrow,  elongated  chambers;  primordial  chamber  somewhat  elevated 
and  more  or  less  globular,  succeeding  chambers  at  first  flabelline,  later 
Frondicularia-like;  anterior  extremity  wedge-like  with  gently  curving  ^ 
sides,  posterior  border  much  wider  than  in  Flabellina  sagittaria  and 
differing  from  that  species  in  the  irregularity  of  the  basal  margin 
caused  by  the  extension  of  the  primordial  chamber;  surface  of  test 
smooth  and  glistening;  aperture  a  small  radiate,  terminal  opening. 

Length,  1.8-4  mm. 

Locality. — Bancocas  formation,  Vincentown,  Brownsville,  New  Jersey. 

Geological  distribution. — Cretaceous. 

Flabellina  sagittaria  (Lea). 

Plate  IV,  figs,  la,  lb. 

PaJmula  sagittaria  Lea,  1833 ;  Contributions  to  Geol.,  pp.  219-220,  PI.  VI,  fig.  228. 
Planularia  ouneata  Morton,  1842;   Joiir.  Acad.  Nat.  Sci.,  Philadelphia,  Vol.  VIII,  pt.  2, 
p.  214,  PI.  XI,  fig.  5. 

Test  complanate,  broadly  elliptical  (sometimes  rather  narrow  and 
more  elongate),  occ^asionally  slightly  convex  along  the  median  line, 
while  the  opx)08ite  side  is  concave,  though  in  typical  specimens  both 
surfaces   are  flat;    septa    distinct,  forming  a  ^hati^  m<^\A»\!L  ^K\.^kS^\ 


58  CRETACEOI^"  .  of  IffiW  JERSEY.         [bcu-M. 

DiaiD  Ar^^^         jependeiOLt  somewhat  ui)on  the  size  of 

Jjoc(  ^^      fb^'""^^"^  moderately  rounded;  primordial 

Mall^  ^^    ^  f"""^'^^'P^^tef  ^'^  ^^^^  usually  smooth;  surface  smooth 

Viu  ''^!*%*^'*''^'''^U  '^^^^"tyP^(^^^Y  mammillate,  though  frequently  the 

^  Mi^K  ^y  ""^l^noff  ^  ^^^  *  ^™^  opening  appears. 

.^/>^'^^''-^'^S^th,l'-^-3mm. 
f  ^f'^^'th  /-^'"'*!;;!,ia  formation,  Vinceutown,  Blue  Ball,  New  Egypt, 

/^^////''^;^,  Xeir  Jersey. 

Oeoi^^-^  Is  one  of  the  most  common  forms  at  Vinceutown.    It  is 
fbi^  ^^je  in  size  and  shape  and  is  found  in  all  stages  of  growth. 
very  ^^^i[^n  previously  stated,  it  was  the  first  Foraminifera  to  be 
M  *^^  ffom  the  New  Jersey  greensands.    (Lea,  loc.  cit.) 

S\ibfainily  I>OLYM:ORI>m3Snl^^"JK. 


Genus  POLYMORPHINA  d'Orbigny. 

POLYMORPHINA  GOMPBESSA  d'OrbigUy. 

PQlpnorphina  compreasa  d'Orbigny,  1846;  Foram.  Fobs.  Bassin  tert.  Yienne,  p.  233, 
PL  XII,  tigs.  32-34. 

Test  oblong,  compressed,  inequilateral;  chambers  numerous,  ar- 
ranged biserially,  somewhat  inflated;  septal  lines  depressed,  surface 
smooth;  aperture  variable,  usually  simple,  circular,  and  coronate, 
sometitnes  labyrinthic  or  porous. 

Length,  3  muu  in  large  specimens. 

Locality. — Eancocas  formation,  Vinceutown,  New  Jersey. 

Geological  distribution. — Lias  to  Recent. 

PoLYMOBPHiNA  COMMUNIS  (d'Orbiguy), 

Plate  VI,  fig.  2. 

GuUuHna  communU  d'Orbigny,  1826 ;  Ann.Sci.Nat.,  Vol.  VII,p.266,  PI.  XII,fig8.1-4; 

Modcles,  No.  62. 
Polynwrphina  communUf  Brady,  Parker,  and  Jones,  1870;  Trans.  Linn.  Soc.,  London, 

Vol.  XXVII,  p.  224,  PI.  XXXIX,  fig.  10  a  b. 

Test  irregularly  ovoidal,  or  egg-shaped,  consisting  of  about  foar 
visible  segments;  anterior  extremity  acute;  posterior  obtuse;  surface 
smooth,  with  distinct  septal  depressions;  chambers  inflated,  elliptical, 
embracing;  aperture  mammillate. 

Length,  1.3-1.4  mm.;  breath,  1-1.3  mm. 

Locality. — Bancocas  formation, Vinceutown,  New  Jersey.    Common. 

Geological  distribution. — Lias  to  Recent. 

POLYMOBPHINA  EMEBSONI  U.  Sp. 
Plate  VI,  fig.  3. 

Teat  elongate  oval,  oval  end  acute,  posterior  obtusely  rounded;  sur- 
face of  test  covered  completely  by  flue  longitudinal  costse;  chambers 
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^wOy  elongated,  obliqae,  separated  by  nearly  straight  septa  slightly 
narked  near  the  posterior  end  and  depressed  at  the  peripheral  margin; 
ipertare  rotnnd. 

Length,  1.9  mm. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey. 

Geological  distribution, — Cretaceous. 

This  is  a  very  rare  species,  and  has  only  been  obtained  in  the  lower 
narl  of  Freehold.    I  have  named  it  after  Prof.  B.  K.  Emerson. 

PoLYMOEPHiNA  GiBBA  (d'Orbiguy). 

l^lohuHnagihha d'Orhlgnj,  1826;  Ann.Sci.  Nat.,  Vol.  VII,  p.  266,  No.  20;  ModMeNo.63. 

?olyniorphina  gibba  Brady,  Parker,  and  Jones,  1870;  Trans.  Linn.  Soc.  London,  Vol. 
XXVII,  p.  216,  PI.  XXXIX..  fig  2  a-<l. 

Test  snbglobular,  apex  slightly  produced,  base  obtusely  rounded; 
consisting  of  from  two  to  four  chambers,  compactly  joined  and  overlap- 
>ing;  surface  smooth,  unmarked  by  septal  constrictions;  septa  visi- 
>1e  as  delicate,  oblique  lines,  laterally  very  slightly  compressed,  though 
isually  nearly  circular  in  transverse  section;  shell  larger  than 
Folymorphina  lacteay  less  elongated  toward  the  apex;  aperture 
nammillate. 

Diameter,  0,5-1 .17  mm. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey;  Kancocas 
Ibrmation,  Vincentown,  New  Jersey. 

Oeologiodl  distribution. — Jurassic  to  Eecent. 

PoLYMOBPHiNA  LAOTEA  (Walker  and  Jacob). 

^erpula  lactea  Walker  and  Jacob,  1798  (fide  Kanmacher);  Adams's  Essays,  second 
ed.,  p.  634,  PI.  XXIV,  fig.  4. 

Polymorphiva  Inetea  Brady,  1884;  Cbal.  Kept.,  Vol.  IX,  p.  559,  PI.  LXXI,  fig  11  (typi- 
cal), PI.  LXXII,  fig.  14  (variety). 

Test  ovate  or  subpyriform,  only  slightly  compressed;  three  or  four 
chambers,  scarcely  visible  externally;  aperture  terminal,  radiate. 

Diameter,  0.87  mm. 

Locality. — Monmouth  formation.  Freehold,  New  Jersey;  Bancocas 
formation,  Vincentown,  Blue  Ball,  New  Egypt,  Timber  Creek,  etc., 
^ew  Jersey. 

Geological  distribution. — Jurassic  to  Becent. 

POLYMORPHINA  LACTEA  elongate  variety  Brady, 

Folymorphina  lactea  elongate  variety  Brady^  1884;  Chal.  Kept.,  Vol.  IX,  p.  559,  PI. 
LXXI,  fig.  14. 

Test  similar  to  the  preceding,  but  elongated. 
Length,  1.5  mm.;  breadth,  0.6  mm* 


.v__ 
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Locality. — Bancocas  forination,  Vincentown,  New  Jersey. 
Geological  distribution. — Similar  to  that  of  preceding  form. 

PoLYMOBPHiNA  OBLONaA  d^Orbiguy. 

Polymorphina  ohlonga  d'Orbigny,  1846;    Foram.  Foss.  Bassin   tert.  Vienne,  p.  232, 
PI.  XII,  figs.  29-31. 

Test  elongate,  consisting  of  a  small  unmber  of  oblong  inflated  cham- 
bers separated  by  deep  sutures.  This  feature  separates  it  from  Pohf- 
morphina  lactea  var.  oblonga  Williamson,  which  has  an  oval  compressed 
shell  with  erect  segments  and  flush  sutures. 

Length,  1.43  mm. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey;  Bancocas 
formation,  Timber  Greek,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Be^ent, 

Polymorphina  orbignii  (Zborzewski). 

ApioptertHa  d'orbignii  Zborzewski,  1834 ;  Nouv.  M^m.  8oc.  Imp.  Nat.  Mosoou,  Vol.  HI, 
p.  311,  PI.  XXVIII,  fig.  2  b. 

Polymorphina  orbignii  Parker,  Jones,  and  Brady,  1870;  Trans.  Liim.  Soc.  London, 
Vol.  XXVII,  p.  244,  PI.  XLII,  tig.  38  a-c. 

Test  oval,  with  a  fistulose  base;  surface  of  shell  smooth.  The  tube- 
like projections  are  very  interesting  and  peculiar,  and  are  the  distiu- 
guishing  feature  of  the  species.  They  surround  the  base  like  a  crowD, 
extend  out  irregularly,  and  branch  at  their  distal  ends.  The  figures  of 
this  species  indicate  septal  divisions,  but  these  are  not  discernible 
externally. 

Diameter,  0.87  mm. 

Locality. — Bancocas  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  and  Tertiary. 

Polymorphina  problema  (d'Orbigny). 

Guttulina  prohhma  d'Orbigny,  1826;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  266,  No.  14,  Module 
No.  61. 

Polymorphina  problema  Brady,  Parker,  and  Jones,  1870;  Trans.  Linn.  Soc.  London, 
Vol.  XXVII,  p.  225,  PI.  XXXIX,  tig.  11,  a-b. 

Test  oblong  ovate,  composed  of  several  inflated  chambers  (six  in  one 
specimen)  marked  by  strong  septal  depressions.  Very  similar  to  the 
more  obwidaint  polymorphina  communis j  but  differing  from  that  species 
in  the  greater  number  of  chambers.  Surface  of  shell  smooth ;  aperture 
small,  rotund,  radiate. 

Length,  1  mm.;  breadth,  0.73  mm. 

Locality. — Bancocas  formation,   New  Egypt,  Mullica  Hill,  Timber 
Creek,  New  Jersey.    Common. 
Geological  distribution. — Lias  to  Becent. 
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POLYMOBPHINA  REGULARIS  VOU  Muuster. 

Pohjmarphina  reyularis  von  Miinster,  1838  (tide  Roemer) ;  Neues  Jahrb.  flir  Min.,  p. 

385,  PJ.  Ill,  fig.  21. 
Polymorphina  rcgnlaria  Brady,  Parker,  and  Jones,  1870;  Trans.  Linn.  Soc.  London, 

Vol.  XXVII,  p.  229,  PL  XL,  fig.  13  a-c. 

Test  oblong,  compressed,  biconvex,  narrow  below  but  somewhat 
broader  above;  peripheral  margin  thiu,  rounded;  chambers  four  to 
nine,  oblique;  septal  lines  marked  by  slight  constrictions  visible  exter- 
nally; surfaoe  smooth;  aperture  small,  round,  central,  surrounded  by 
fine  grooves. 

Length,  1-4  mm.;  greatest  breadth,  1.6  mm. 

Locality. — Bancocas  formation,  Brownsville,  New  Jersey. 

Geological  distribution. — Cretaceous  and  Tertiary. 

Family  GLOBIGERINID^C. 
Globigbbina  bulloides  d'Orbigny. 

GloUgerina  hulloides  d'Orbigny,  1826;  Ann.  Sci.  Nat.,  VoL  VII,  p.  277,  No.  1,  Modole 
No.  17  (young)  and  No.  76. 

GloMgerina  hulloidee  Brady,  1884;  Cbal.  Kept.,  VoL  IX,  p.  593,  PL  LXXVII,  and  PL 
LXXtX,  figs.  3-7. 

"  Test  spiral,  subtrochoid ;  superior  surface  convex,  inferior  more  or 
less  convex,  but  with  deeply  sunken  umbilicus,  periphery  rounded, 
lobulated;  adult  specimens  composed  of  about  seven  globose  segments, 
of  which  four  form  the  outer  convolution,  the  apertures  of  the  individ 
ual  chambers  opening  independently  into  the  umbilical  vestibule. 
Diameter,  sometimes  one-fortieth  of  an  inch  ^0.63  mm.^,  but  ofteuer 
much  less."    (Brady,  loc.  cit.) 

Locality. — Bancocas  foimation,  Vincentown,  Swedesboro,  New  Jer- 
sey; Manasquan  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

This  species  is  not  uncommon  in  the  lime  sand  at  Vincentown,  but  it 
is  rather  rare  in  the  overlying  Manasquan  marl  beds.  It  is,  however, 
much  larger  in  the  latter,  and  some  specimens  measure  0.4  mm.  in 
diameter. 

Globigbbina  bulloides  var.  triloba  lieuss. 

Globigerina  Mloha  Reuss,  1849;  Denks.  Akad.  Wish.  Wien,  VoL  I,  p.  374,  PL  XL VII, 
fig.  11,  a-e. 

Globigerina  bullaidea  var.   inloba  Brady,  1884;    CbaL    Rept.,  VoL   IX,  p.  595,  PL 
LXXIX,  figs.  1,  2;  PL  LXXXI,  figs.  2,  3. 

Test  similar  to  Globigerina  bulloides,  but  distinguished  from  the  lat- 
ter by  its  consisting  of  only  three  visible  (chambers  in  the  final  convo- 
lution.   The  diameter  of  the  shell  varies  from  0.5  to  1  mm. 
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Locality, — Bancocas  and  Manasqaan  formations,  Yincentown,  New 
Jersey. 

Geological  distribution. — Cretaceoas  to  Beceiit. 

Globigerina  cretacea  d'Orbigny. 

GUMgerina  cretacea  d'Orbigny,  1840;  M6m.  Soc.  g<^ol.  France,  ser.  1,  Vol.  IV,  p.  34, 
PL  III,  ftg8.  12-14. 

Test  rotaliform,  bat  strongly  depressed;  superior  sarface  flattened  or 
but  slightly  convex,  inferior  side  depressed  toward  the  center  and 
excavated  at  the  nmbilicus;  periphery  obtnse  and  lobnlated;  shell 
typically  composed  of  three  fairly  distinct  convolations,  the  outermost 
consisting  of  from  five  to  seven  segments,  the  latter  relatively  small, 
subglobnlar;  aperture  opening  into  the  umbilical  vestibule. 

Diameter,  less  than  1™™. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey;  Bancocas 
formation,  Quinton,  Yincentown,  Mullica  Hill,  Timber  Creek,  etc, 
New  Jersey. 

Geological  distribution. — Cretaceous  to  Becent  (f ). 

Family  ROTALID./E. 

Genus  DISCOBBINA  Parker  and  Jones. 
Discorrina  bertheloti  (d'Orbigny). 

Bosalina  hertheloii  d'Orbigny,  1839;  Foram.  Canar.,  Vol.  II,  pt  2,  p.  135,  PI.  1,  figs- 

28-30. 
Discorhina  hertheloH,  Brady,  1884 ;  Chal.  Rept.,  Vol.  IX,  p.  650,  PI.  LXXXIX,  figs.  10-12. 

Test  very  strongly  compressed,  carinate,  perforate ;  spiral  side  approx- 
imately flat,  reverse  side  low,  convex;  chambers  depressed,  numerous, 
convex,  with  limbate  margins. 

Similar  to  Truncatulina  lobatuUiy  but  more  depressed,  and  with  more 
finely  perforate  walls. 

Length,  1.22  mm.;  breadth,  0.82  mm. 

Locality, — Bancocas  formation.  Blue  Ball,  Timber  Creek,  New  Jersey. 

Geological  distribution, — Cretaceous  to  Becent. 

Genus  TBUNCATULINA  d'Orbigny. 
Truncatulina  aknbriana  (d'Orbigny). 

Botalina  akneriana  d^Orbigny,  1846;  Foram.  Foss.  Bassin  tert.  Vienne,  p.   156,  PI- 

VIII,  figs.  13-15. 
Truncdiulina  akneriana  ReusB,  1866;  Denks.  Akad.  Wiss.  Wien,  Vol.  XXV,  p.  160. 

No.  6. 
Truncatulina  akn^ana  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  663,  PI.  XCIV,  fig.  8, 

a,  b,  c.  ^ 

^^The  superior  face  of  the  test  of  Truncatulina  akneriana  is  fiat,  the 
inferior  convex  at  the  margin,  but  depressed  towsurd  tl^e  umbilicus^ 


BAOG]  TRUNCATULINA.  65 

and  the  convolations  are  not  completely  involute  on  the  inferior  side, 
as  in  Truncatulina  lobatula^  but  leave  a  portion  of  the  earlier  whorls 
visible  at  the  center."    (Brady,  loc.  cit.) 

Diameter,  0.43  mm. 

Locality, — Mauasqaan  formation,  Yincentown,  New  Jersey. 

Geological  diHtrihution, — Cretaceous  to  lie(5ent. 

This  form  is  commonly  associated  with  Truncatulina  lobatula  or 
Truncatulina  ungeriana^  or  with  both,  and  has  a  similar  distribution. 

Tbuncatulina  haidingebii  (d'Orbigny). 

Boialina  haidingerii  d'Orbigny,  1846;  Foram.  Foss.  Baaain  iert.  Vieone,  p.  154,  PI. 

VII,  tigs.  7,  9. 
Truncatulina  haidingerii  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  663,  PI.  XCV,  fig.  7,  a-c. 

Test  circular,  biconvex,  trochoid;  volutions  three,  chambers  marked 
by  slightly  depressed  septa  on  inferior  side,  about  twelve  segments  in 
the  last  convolution ;  aperture  a  small  marginal  slit. 

Diameter,  0.58  mm. 

Locality, — Bancocas  formation,  Yincentown,  New  Jersey. 

Geological  distribution, — Oretaceous  to  Recent. 

The  above  species  is  similar  to  Truncatulina  ungeriana^  but  differs 
from  it  in  being  more  vaulted  and  less  depressed  at  the  umbilicus.  It 
is  also  a  smaller  form  and  is  not  so  abundant,  being  rather  rare  in  the 
middle  marl  bed.  There  is,  furthermore,  no  distinct  groove  following 
the  whorls  upon  the  superior  side,  and  the  perforations  are  smaller 
than  in  Truncatulina  ungeriana. 

Tbuncatulina  lobatula  (Walker  and  Jacob). 

Kautilus  lobatultt9  Walker  and  Jacob,  1798;  Adams's  Essays,  Kanmacher's  ed.,  p.  642, 

PL  XIV,  fig.  36. 
Truncatulina  lobatula  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  660,  PL  XCII,fig.lO;  PL 

XCIII,  figs.  1, 4, 5;  PL  CXV,  figs.  4, 5. 

Test  plano-convex,  moderately  vaulted ;  last  volution  consisting  of 
seven  or  eight  chambers,  with  very  slightly  depressed  septa;  septa  more 
curved  upon  the  superior  (fiat)  surface;  aperture  a  small,  neatly  shaped 
arch  at  the  margin  of  the  ultimate  segment. 

Diameter,  0.36-1.13  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey;  Mon- 
mouth formation.  Freehold,  New  Jersey;  Bancocas  formation,  Yin- 
centown, New  Egypt,  MuUica  Hill,  etc..  New  Jersey;  Manasquan 
formation,  Yincentown,  New  Jersey. 

Geological  distribution. — Carboniferous  to  Eecent. 

The  above  species  shows  great  variation.  Professor  Brady  considers 
that  the  more  convex  varieties  merge  into  Truncatulina  re/ulgensj  while 
flattened  forms  resemble  Truncatulina  wuellerstorfi.  The  regular-built 
convex  varieties  constitute  the  Truncatulina  boueana  of  d'Orbigny,  and 
the  less  regular  the  Truncatulina  variabilis  of  the  same  author. 
3069 6 
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Tbuncatulina  befulgens  (Moutfort). 

Cibicide9  refulgens,  Montfort,  1808;  Conch.  Syst,  Vol.  I,^.  122, 31«  genre. 
Truncatulina  refulgens,  Brady,  1884;  Chal.  Kept.,  Vol.  IX,  p.  659,  PI.  XCII,  figs.  7-9, 

Test  sabconica],   superior  surface  complanate,  inferior  very  much 
elevated;  cousistinir  of  about  eight  chambers  in  the  last  convolatiou; 
sutures  somewhat  depressed  upon  the  inferior  (vaulted)  surface;  periph 
eral  margin  sharp;  aperture  an  inframarginal  opening  near  the  base  of 
the  ultimate  segment. 

Diameter,  0.5  mm. 

Locality. — Manasquan  formation  (?),  Vincentown,  New  Jersey. 

Geological  distribution, — Cretaceous  (Upper?)  to  liecent. 

There  is  a  iK)ssibility  that  this  is  an  Kocene  fossil,  as  it  was  obtained 
from  some  of  the  uppermost  greensand  of  the  New  Jersey  Cretaceous, 
which  carries  a  number  of  Eocene  fossils,  together  with  some  of  late 
Cretaceous  age.  The  specimens  came  from  the  upper  marl  bed  at  Vin- 
centown, and  only  a  very  few  forms  were  found. 

Truncatulina  UNaBRiANA  (d'Orbigny). 

Roialina  ungeriana^  d'Orbigny,  1846;  Foram.  Foss.  Bassin  tert.  Vienne,  p.  157,  PI.  VIII, 

figs.  16-18. 
Truncatulina  ungeriana,  Brady,  1884 ;  ChaL  Rept.,  Vol.  IX,  p.  664,  PI.  XCIV,  fig.  9,  ik-d. 

Test  large,  rotaliform,  circular,  coarsely  porous,  both  sides  moder- 
ately convex,  unequal,  depressed  slightly  on  the  inferior  side  at  the 
umbilicus,  consisting  of  three  convolutions.  The  last  volution  con- 
sists of  from  ten  to  twelve  limbate  chambers.  Septa  arched;  ai)erture 
a  median  semilunar  slit. 

Diameter,  0.78  mm.  • 

Locality. — Bancocas  formation.  New  Egypt,  New  Jersey;  Manasquan 
formation,  Vincentown,  New  Jersey. 

Geological  distribution, — Cretaceous  to  Recent. 

This  species  is  rather  common  at  New  Egypt.  In  the  upper  marl 
bed  the  forms  are  much  smaller,  the  shell  being  only  about  one-half 
the  size  of  the  New  Egypt  specimens. 

Truncatulina  wuellerstorfi  (Schwager). 

Anomalina  wiillersiorfi  Schwager,  1866;   Nov.  Exped.  geol.  Tbeil.,  Vol.  II,  p.  258, 
PI.  VII,  figs.  105,  107. 

Test  circular,  coarsely  porous;  inferior  surface  convex,  superior  com- 
planate; peripheral  edge  acute;  chambers  narrow;  septa  strongly 
curved,  crescent- shaped  with  broad  septal  ridges,  nine  in  the  last  con- 
volution ;  aperture  a  small  marginal  cleft. 

Diameter,  0.5  mm. 

Locality, — Manasquan  formation,  Vincentown,  New  Jersey. 

Geological  distribution, — Upper  Cretaceous  to  Eecent. 

This  species  is  similar  in  its  outline  to  figure  8,  Plate  XOIII,  Chal- 
lenger Eeport,  Vol.  IX.  None  of  our  specimens  are  as  flat  as  figure  9 
of  the  same  plate,  which  ProieaaoY  \^tvu\^  e.o\\^vdera  the  more  typical 
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form.  This  author  states  that  this  species  is  described  from  the 
Pliocene  deposits  of  Kar  INficobar  by  Schwager,  bat  does  not  mention 
its  earlier  occarrenc^e.  It  is  an  intermediate  form  between  Truncatvr 
Una  lohatula  and  Anomalina  ariminensis. 

Genus  ANOMALINA,  d'Orbigny. 
Anomalina  AMMONorDES  (Eeuss). 

Plate  VI,  fig.  5. 

BoMlina  ammonoideBf  Reass,  1845-46;  Verstein.  bohm  Kreide,  pt.  1,  p.  36,  PI.  VIII, 

fig.  53;  PI.  XIII,  fig.  66. 
An&malina  ammanoideSf  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  672,  PL  XCIV,  figs,  2, 3. 

Test  nautiloid,  coarsely  porous,  small,  compressed;  lateral  surfaces 
nearly  equally  convex;  depressed  at  the  umbilici;  peripheral  edge 
round;  aperture  an  arched,  nearly  medium  slit  upon  the  inner  margin 
of  the  ultimate  segment. 

Diameter,  0.5-0.8  mm. 

Locality, — Monmouth  formation.  Freehold,  Bruere's  pits  on  Cross- 
wicks  Creek,  New  Jersey;  Bancocas  formation,  Yincentown,  New  Egypt, 
Timber  Creek,  etc..  New  Jersey. 

Oeological  distribution, — Cretaceous  to  Recent. 

Anomalina  gbossebugosa  (Gumbel). 

Plate  VI,  fig.  4. 

Truncatulina  gro99erugo8a,  QUmhelf  196S]  Abhandl.  d.  k.  bayer.  Akad.  Wiss.,  Vol. 

X,  p.  660,  PI.  II,  fig.  104,  a.  b. 
Anomalina  gro$9erugotta,  Brady;  Chal.  Kept.,  Vol.  IX,  p.  673,  PL  XCIV,  figs.  4,  5. 
AnamaUma  gro88erugo$a,   Sherborn  and    Chapman,    1889;  Journ.    Royal   Microsc. 

Soc,  p.  487,  PI.  XI,  fig.  84. 

Test  nautiloid,  very  coarsely  porous,  pores  larger  and  more  numer- 
ous upon  inferior  surface;  both  sides  convex;  umbilici  distinct:  periph- 
eral margin  round;  chambers  large,  inflated,  only  eight  in  final  convo- 
lution; septa  nearly  straight;  aperture  median,  arched. 

Diameter,  0.43-0.82  mm. 

Locality, — Eaucocas formation,  Swedesboro,  New  Jersey;  Manasquan 
formation,  Vincentown,  New  Jersey. 

The  above  species  is  very  similar  to  Anomalina  ammonoides^  but 
differs  from  it  in  being  relatively  larger  and  thicker,  with  a  smaller 
number  of  chambers  in  the  final  convolution,  and  also  in  its  more 
obtusely  rounded  margin. 

Genus  PULVINULINA  Parker  and  Jones. 

PULVINHLINA  KABSTENI   (RCUSS). 

Rotalia  karaieni  Renss,  1855;  Zeit.  geol.  Oesell.,  Vol.  VII,  p.  273,  PI.  IX,  fig.  6. 
RotaUa  karaieni  Reuse,  1861 ;  Sitz.  Akad.  Wiss.  Wien.,  Vol.  XLIV,  pt.  1,  p.  337. 
Pulvinulina  karateni  Brady,  1884;  Cbal.  Kept.,  Vol.  IX,  p.  698,  Pl.CV^  fi^.8,Q. 

Test  circular,  regularly  built,  convex  on  \>otti  «iAft»,  ""^t^Jbl  <S^\».%r^- 
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angular  periphery;  composed  of  from  three  to  four  convolutions;  sep- 
tal markings  on  superior  surface  apparent  as  fine  lines,  while  the  lower 
surface  shows  slight  depressions  of  the  radiating  septa;  last  convo- 
lution consisting  of  six  or  seven  chambers;  aperture  a  cleft  on  the 
lower  side  somewhat  removed  fcom  the  margin. 

Length,  0.45-0.5  mm. 

Locality. — Bancocas  formation,  Yincentown,  Quinton,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Eecent. 

PULVmULINA  MICHELINIANA   (d'OrbigUy). 

RoUUina  iruncatulinoidea  d'Orbigny,  1839;  Foraiii.  Canaries,  Vol.  II,  pt.  2,  p.  132,  PL  II, 

fiffs.  25>27. 
Rotalina  micheliniana  d'Orbigny,  1840;  U6m.  Soc.  g4oh  France,  ser.  1,  Vol.  IV,  p.  31,  PI. 

Ill,  figs.  1-3. 

Test  orbicular,  superior  surface  nearly  flat,  inferior  highly  convex, 
with  an  excavated  umbilicus;  spire  complanate,  with  three  convola- 
tions;  last  volution  consisting  of  ten  or  twelve  chaml>ers,  angul^, 
separated  by  straight  septal  lines  below;  aperture  elongate,  slightly 
removed  from  the  margin. 

Diameter,  0.45  mm. 

Locality, — Bancocas  formation,  Blue  Ball,  Timber  Creek,  New  Jersey. 

Geological  distribution, — Cretaceous  to  Kecent. 

This  is  not  a  common  species,  but  was  described  by  Prof.  A.  E. 
Eeuss  under  the  name  Rotalina  nitidaj  which  he  considered  to  be  a 
young  form  of  Rotalina  umMlicata  d'Orbigny.  Dr.  W.  B.  Carpenter 
considers  that  the  Rotalina  umbilioata  of  the  Chalk  is  identical  with 
Rotalina  soldanii  of  the  Vienna  Tertiaries.  Prof.  H.  B.  Brady  states 
that  Pulvinulina  micheliniana  has  its  isomorph  in  Truncatulina  re/ulgenSj 
from  which  species  it  is  distinguished  by  the  more  or  less  excavated 
umbilicus  and  the  projecting  apical  margins  of  the  segments.  In  the 
Challenger  Eeport,  however,  Rotalina  nitida  is  not  given  under  the 
synonyms  of  Pulvinulina  micheliniana^  but  Dr.  Woodward  has  so  con- 
sidered it  in  his  rex>ort  on  the  Cretaceous  Foraminifera  of  New  Jersey, 
and  it  seems  probable  that  this  view  is  correct. 

Pulvinulina  ebtioulata  Beuss,  var.  garinata  Bagg. 

Plate  V,  figs.  3a,  3b. 

Test  discoidal,  both  sides  moderately  convex,  peripheral  margin  pos- 
sessing a  large  double  heel ;  surface  of  shell  smooth  and  shining,  marked 
upon  the  superior  surface  by  broad,  curving  septal  lines;  convolutions 
about  three;  eight  chambers  in  the  last  volution ;  Inferior  surface  less 
distinct,  umbilicus  marked  by  radiating  lines  nearly  straight,  but  not 
distinct  beyond  one- third  their  length;  np  aperture  visible. 

Diameter,  0. 87  mm. 

Locality, — Monmouth  formation.  Freehold,  New  Jersey, 

Oeological  distribution, — Cretaceow^. 
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Geological  distribution,  etc. — Continued. 


Species. 


LAOENiDJE— continued. 
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Geological  distribution,  ete, — Continued. 
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PLATE  I 
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PLATE  I. 

DIAGRAMS  ILLUSTRATING  DESCRIPTIVE  TERMS. 

Pace. 
Fio.  1.  Nodosarian  type  (Nodosaria,  Vaginalina,  DentaliDa,  Rhabdogoniiim, 

etc) 26 

Figs.  2,  3.  Nautiloid  type  (Nonionina,  Polystomella,  Cristellaria,  Anomolina, 

etc) 26 
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48.  On  the  Form  and  Position  of  the  Sea  Level,  by  Robert  Simpson  Woodward.  1888.  9P,  88  pp. 
Price  10  cento. 

40.  Latitudes  and  Longitudes  of  Certain  Pointo  in  Missouri,  Kansas,  and  New  Mexico,  by  Robert 
Simi>son  Woodward.    1880.    8^.    133  pp.    Price  15  cento. 

50.  Formulas  and  Tables  to  facilitote  the  Construction  and  Use  of  Maps,  by  Robert  Simpaon  Wood, 
ward.    1880.    8^.    124  pp.    Price  15  cento. 

51.  On  Invertebrate  Fossils  from  the  Pacific  Coast,  by  Charles  Abiathar  White.  1880.  SP.  102  pp. 
14  pi.    Price  15  cento. 

52.  Snbadrial  Decay  of  Rocks  and  Origin  of  the  Red  Color  of  Certain  Formations,  by  Israel  Cook 
Russell.    1889.    8<'.    65  pp.    5  pi.    Price  10  cento. 

53.  The  Geology  of  Nantucket,  by  Nathaniel  Southgato  Shaler.  1889.  8°.  55  pp.  10  pL  Price  10 
cents. 

54.  On  the  Thermo- Electric  Measurement  of  High  Temperatures,  by  Carl  Barus.  1889.  8°.  313  pp. 
incl.  1  pi.    11  pi.    Price  25  cento. . 

55.  Report  of  Work  done  in  the  Division  of  Chemistry  and  Physics,  mainly  during  the  Fiscal  Year 
1886-'87.    Frank  Wigglesworth  Clarke,  Chief  Chemist.    1889.    8^.    96  pp.    Price  10  cento. 

56.  Fossil  Wood  and  Lignite  of  the  Potomac  Formation,  by  Frank  Hall  Knowlton.  1889.  89.  72  pp. 
7  pi.    Price  10  cento. 

57.  A  Geological  Reconnaissance  in  Southwestern  Kansas,  by  Robert  Hay.  1890.  8°.  49  pp.  2  pi. 
Price  5  cento. 

68.  The  Glacial  Boundary  in  Western  Pennsylvania,  Ohio,  Kentucky,  Indiana,  and  Illinois,  by  George 
Frederick  Wright,  with  an  Introduction  by  Thomas  Chrowder  Chamberlin.  1890.  89,  112  pp.  8  pL 
Price  15  cento. 

59.  The  Gabbros  and  Associated  Rocks  in  Delaware,  by  Frederick  D.  Cheater.  1880.  8^.  45  pp. 
1  pi.    Price  10  cento. 

60.  Report  of  Work  done  In  the  Division  of  Chemistry  and  Physics,  mainly  during  the  Fiscal  Year 
1887-*88.    F.  W.  aarke,  Chief  Chemist.    1890.    9°.    174  pp.    Price  15  cento. 

61.  ContribtttionA  to  the  Mineralogy  of  the  Pacific  Coast,  by  William  Harlow  Melville  and  Waldemar 
Lindgren.    1890.    8^.    40  pp.    3  pi.    Price  5  cento. 

02.  The  Greenstone  Schist  Areas  of  the  Menominee  and  Manjuette  Regions  of  Michigan ;  a  Contri- 
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bntloD  to  the  Subject  of  Dynamic  MeiamorphJam  in  BmptiTo  Rockii,  by  George  Huntington  Willlama; 
with  an  Introdnction  by  Koland  Ihier  Irving.    1890.    9P.    241  pp.    16  pi.    Prioe  30  cents. 

83.  A  Bibliography  of  Paleoaoic  Cmataoea  from  1008  to  1888,  including  a  List  of  North  Amerioaa 
Species  and  a  Systematic  Ammgement  of  Genera,  by  Anthony  W.  Vogdes.  1890.  89.  177  pp.  Prioe 
i:  cents. 

64.  A  report  of  Work  done  in  the  Division  of  Chemistry  and  Physics,  mainly  daring  the  Fisoal 
Te<kr  1888-'89.    F.  W.  Clarke,  Chief  Chemist.    1800.    8o.    60  pp.    Price  10  cents. 

65.  Stratigraphy  of  the  Bitaminons  Coal  Field  of  Pennsylvania,  Ohio,  and  Weat  Virginia,  by  lanal 
C.White.    1891.    8o.    312pp.    11  pL    Price 20 cento. 

66.  On  a  Group  of  Volcanic  Rocks  from  the  Tewan  Mountains,  New  Mexico,  and  on  the  Occurrence 
oJ  Primary  Quarts  in  Certain  Basalto,  by  Joseph  Pazson  Iddings.    1890.    8P.    34  pp.    Price  5  cento. 

67.  The  Relations  of  the  Traps  of  the  Newark  Sj'stom  in  the  New  Jersey  Region,  by  Nelson  Horatio 
Darton.    1800.    8P.    82  pp.    Price  10  cento. 

68.  Earthquakes  in  California  in  1889,  by  James  Edward  Keeler.    1890.    8°.    25  pp.    Price  5  cento. 
60.  A  Classed  and  Annototed  Bibliography  of  Fossil  Inseoto,  by  Samuel  Hubbard  Soudder.    1890. 

9P.   101  pp.    Price  15  cento. 

70.  Report  on  Astronomical  Work  of  1889  and  1800,  by  Robert  Simpson  Woodward.  1880.  V>,  70  pp. 
Price  10  c«nto. 

71.  Index  to  the  Known  Fossil  Inseoto  of  the  World,  including  Myriapods  and  Arachnids,  by  Samuel 
Hubbard  Scudder.    1891.    8o.    744  pp.    Price  50  cento. 

72.  Altitudes  between  Lake  Superior  and  the  Rooky  Mountains,  by  Wwrren  Dpham.  1891.  99. 
220  pp.    Pric^QO  cento. 

73.  The  Viscosity  of  Solids,  by  Carl  Bams.    1891.    89.    xU,  139  pp.    6  pL    Price  15  cento. 

74.  The  Minerals  of  North  Carolina,  by  Frederick  Augustus  Genth.  1891.  89.  119  pp.  Prioe  15 
cents. 

75.  Record  of  North  American  Geology  for  1887  to  1889,  inclusive,  by  Nelson  Horatio  Darton.  1801. 
99.    173  pp.    Price  15  cento. 

76.  A  Dictionary  of  Altitudes  in  the  United  States  (Second  Edition),  compiled  by  Henry  Gannett, 
Chief  Topographer.    1891.    8o.    303  pp.    Price  25  cento. 

77.  The  Texan  Permian  and  ito  Me80M>ic  Types  of  Fossils,  by  Charles  A.  White.  1891.  89.  51  pp. 
4  pi.    Price  10  cento. 

78.  A  Report  of  Work  done  in  the  Division  of  Chemistry  and  Phyaics,  mainly  during  the  Fiscal 
Tear  1880-'90.    F.  W.  Clarke,  Chief  Chemist.    189L    8o.    131pp.    Price  15  cento. 

70.  A  Lato  Volcanic  Eruption  in  Northern  Call  fomia  and  ito  Peculiar  Lava,  by  J.  &  DiUer.  1801 .  8^. 
83  pp.    17  pi.    Price  10  cento. 

80.  Correlation  Papers— Devonian  and  Carboniferous,  by  Henry  Shaler  Williams.  1801.  8^.  270  pp. 
Price  20  cento. 

81.  Correlation  Papers— Cambrian,  by  Charles  DoolitUe  Waloott  1801.  89.  447  pp.  3  pi.  Price 
25  cento. 

82.  Correlation  Papera— Cretaceous,  by  Charles  A.  White.    1881.    89.    273  pp.    3  pi.    Price  20  cento. 

83.  Correlation  Papers— Eocene,  by  William  Bullock  Clark.    1891.   8^.    173  pp.    2  pi.    Price  15  cento. 

84.  Correlation  Papers— Neocene^  by  W.  H.  Dall  and  G.  D.  Harris.  1882.  8o.  349  pp.  3  pi.  Price 
25  cents. 

85.  Correlation  Papers— The  Newark  System,  by  Israel  Cook  Russell.  1892.  8o.  344  pp.  13  pi. 
Price  25  cento. 

86.  Correlation  Papers — Arohean  and  Algonkian,  by  C.  R.  Van  Hise.  1892.  89.  549  pp.  12  pi. 
Prioe  25  cento. 

87.  A  Synopsis  of  American  Fqssil  Braobiopoda,  including  Bibliography  and  Synonymy,  by  Charles 
Sohuchert.    1897.    8°.    464  pp.    Price  30  cents. 

88.  The  Cretaceous  Foraminifera  of  New  Jersey,  by  Rufus  Mather  Ba^g,  Jr.  1898.  8°.  89  pp.  6 
pi.    Prioe  10  cento. 

89.  Some  Lava  Flows  of  the  Western  Slope  of  the  Sierra  Nevada,  California,  by  F.  Leslie  Ransoms. 
1898.    8o.    74  pp.    11  pi.    Price  15  cento. 

90.  A  Report  of  Work  done  in  the  Division  of  Chemistry  and  Physics,  mainly  during  the  Fisoal 
Tear  1800-'91.    F.  W.  Clarke,  Chief  Chemist     1882.    8^.    77  pp.    Price  10  cento. 

01.  Record  of  North  Amerioap  Geology  for  1800,  by  Nelson  Horatio  Darten.  1801.  89.  88  pp.  Price 
lOoento. 

02.  The  Compressibility  of  Liquids,  by  Carl  Bams.    1892.    8°.    96  pp.    29  pi.    Prioe  10  cento. 

93.  Some  Insecto  of  Special  Interest  from  Florissant,  Colorado,  and  OUier  Pointo  in  the  Tertiaries 
of  Colorado  and  Utoh,  by  Samuel  Hubbard  Soudder.    1802.    8^.    35  pp.    3  pl.    Price  5  cento. 

94.  The  Mechanism  of  Solid  Viscosity,  by  Carl  Bams.    1892.    89.    188  pp.    Prioe  15  cents. 

95.  Earthquakes  in  California  in  1890  and  1891,  by  Edward  Singleton  Holden.  1892.  8°.  31  pp. 
Price  5  cento. 

96.  The  Volume  Thermodynamics  of  Liquids,  by  Carl  Barus.    1882.    8^.    100  pp.    Price  10  cents. 

97.  The  Mesosoic  EchinodermaU  of  the  United  SUtes,  by  William  Bullock  Clark.  1883.  8°,  207 
pp.   SOpL    Price  20  cento. 
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06.  Flora  of  the  Ontlying  Carboniforonft  Basins  of  Southwestern  Miasonri,  by  Bavld  White.  1893. 
%o.    130  pp.    5  pi.    Price  15  cents. 

90.  Record  of  North  American  Geology  for  1801,  by  Kelson  Horatio  Darton.  1882.  99.  73  pp. 
Price  10  cents. 

100.  Bibliography  and  Index  of  the  Pabiioations  of  the  U.  S.  Geological  Survey,  1879-1892,  by  Philip 
CrevelingWarmaD.    1893.    8^.    405  pp.    Price  25  cents. 

101.  luseot  Fauna  of  the  Rhode  Island  Coal  Field,  by  Samuel  Hubbard  Soodder.  1893.  99.  27  pp. 
2  pi.    Price  5  cents. 

102.  A  Catalogue  and  Bibliography  of  North  Amorloan  Mesosoic  InTertebrata,  by  Cornelius  Breck- 
inridge Boyle.    1893.    8^.    315  pp.    Price  25  cents. 

103.  High  Temperature  Work  in  Igneous  Fusion  and  Bbullition,  chiefly  in  Relation  to  Pressure,  by 
Carl  Bams.    1893.    9P.    57  pp.    9  pi.    Price  10  cents. 

104.  Glaciation  of  the  Yellowstone  Valley  north  of  the  Park,  by  Walter  Harvey  Weed.  1898.  9P. 
41  pp.     4  pi.    Price  5  cents. 

105.  The  Laramie  and  the  Overlying  Livingston  Formation  in  Montana,  by  Walter  Harvey  Weed, 
with  Report  on  Flora,  by  Frank  Hall  Knowlton.     1803.    8^.    68  pp.    6  pi.    Price  10  cents. 

106.  The  Colorado  Formation  and  its  Invertebrate  Fauna,  by  T.  W.  Stanton.  1893.  99.  288  pp. 
45  pi.    Price  20  cents. 

107.  The  Trap  Dikes  of  the  Lake  Champlaln  Region,  by  James  Furman  Kemp  and  Yemon  Free- 
man Marsters.    1893.    8°.    62  pp.    4  pi.    Price  10  cents. 

108.  A  Geological  Reoonnoissanoe  in  Central  Washington,  by  Israel  Cook  Russell.  1893.  99.  108  pp. 
12  pi.    Price  15  cents. 

109.  The  Eruptive  and  Sedimentary  Rocks  on  Pigeon  Point,  Minnesota,  and  their  Contact  Phenom- 
ena, by  William  Shirley  Bayley.     1893.    8o.    121  pp.    16  pi.    Price  15  cento. 

110.  The  Paleozoic  Section  in  the  Yicinity  of  Three  Forks.  Montana,  by  Albert  Charles  PealOb  1893. 
8o.    56  pp.    6  pi.    Price  10  cents. 

'    111.  Geology  of  the  Big  Stone  Gap  Coal  Field  of  Virginia  and  Kentucky,  by  Marlus  R.  Campbell 
1893.    99.    106  pp.    6  pi.    Price  15  cento. 

112.  Earthquakes  in  California  in  1892,  by  Charles  D.  Perrine.    1893.    99.    57  pp.    Price  10  cento. 

113.  A  Report  of  Work  done  in  the  Division  of  Chemistry  during  the  Fiscal  Years  1891-*92  and 
1892-'93.    F.  W.  Clarke,  Chief  Chemist.    1893.    99.    115  pp.    Price  15  cento. 

114.  Earthquakes  in  California  in  1893,  by  Charles  D.  Perrine.    1894.    9°.    23  pp.    Price  5  cento. 

115.  A  Geographic  Dictionary  of  Rhode  Island,  by  Henry  Gannett.    1894.  9^.  31  pp.    Price  5  cento. 

116.  A  Geographic  Dictionary  of  Massachusetto,  by  Henry  Gannett.  1804.  9°.  126  pp.  Price  15 
cento. 

117.  A  Geographic  Dictionary  of  Connecticut,  by  Henry  Gannett.    1804.   99.   67  pp.    Price  10  cento. 

118.  A  Geographic  Dictionary  of  New  Jersey,  by  Henry  Guinett.   1894.  8<^.  131  pp.   Price  15  cento. 

119.  A  Geological  Reconnoissance  in  Northwest  Wyoming,  by  Gtoorge  Homans  Eldridge.  1894.  8^. 
72  pp.    4  pi.    Price  10  cento. 

120.  The  Devoniui  System  of  Eastern  Pennsylvania  and  New  York,  by  Charles  S.  Prooser.  1895. 
99.    81  pp.    2  pi.    Price  10  cento. 

121.  A  Bibliography  of  North  American  Paleontology,  by  Charles  Rollin  Keyes.  1894.  99.  251  pp. 
Price  20  cento. 

122.  Resnlte  of  Primary  Triangulation,  by  Henry  Gannett.   1894.  8^.   412  pp.  17  pi.    Price  25  cento. 

123.  A  Dictionary  of  Geographic  Positions,  by  Henry  Gannett.  1895.  9°.  183  pp.  1  pi.  Price  15 
oento. 

124.  Revision  of  North  American  Fossil  Cockroaches,  by  Samuel  Hubbard  Scudder.  1895.  99.  176 
pp.    12  pi.    Price  15  cento. 

125.  The  Constitution  of  the  Silicates,  by  Frank  Wigglesworth  Clarke.  1895.  8o.  109  pp.  Prieo  15 
cents. 

126.  A  Mineralogioal  Lexicon  of  Franklin,  Hampshire,  and  Hampden  Counties,  Massachusetto,  by 
Beivjamin  Kendall  Emerson.    1895.    8<>.    180  pp.    1  pi.    Price  15  cents. 

127.  Catalogue  and  Index  of  Contributions  to  North  American  Geology,  1732-1801,  by  Nelson 
Horatio  Darton.    1896.    8°.    1046  pp.    Price  60  oento. 

128.  The  Bear  River  Formation  and  ito  Charaotoristio  Fauna,  by  Charles  A.  White.  1895.  8<'.  108 
pp.    11  pi.    Price  15  cents. 

129.  Earthquakes  in  California  in  1894,  by  Charles  D.  Perrine.    1895.    9°.    25  pp.    Price  5  cents. 

130.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
for  1892  and  1893,  by  Fred  Boughton  Weeks.    1896.    8o.    210  pp.    Price  20  cento. 

131.  Report  of  Progress  of  the  Division  of  Hydrography  for  the  Calendar  Years  1893  and  1894,  by 
Frederick  Haynes  Newell,  Topographer  in  Charge.    1895.    99.    126  pp.    Price  15  cents. 

132.  The  Disseminated  Lead  Ores  of  Southeastern  Missouri,  by  Arthur  Winslow.  1896.  99.  31  pp. 
Price  5  cents. 

133.  Contributions  to  the  Cretaceous  Paleontology  of  the  Paciflo  Coast:  The  Fauna  of  the  Knoxvilla 
Beds,  by  T.  W.  Stanton.    1895.    99.    132  pp.    20  pi.    Price  15  conto. 

134.  The  Cambrian  Rooks  of  Pennsylvania,  by  Charles  Doolittle  Walcott.  1806.  8o.  48  pp.  15  pi. 
J*rJro5ceut8. 
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135.  BiUiogimphy  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
for  the  Year  1884,  by  F.  B.  Weeka.    1886.    9P.    141  pp.    Price  15  cento. 

138.  Volcanic  Rockn  of  South  Mountain,  Pennarlyania,  by  Florence  Baacom.  18M.  S^.  124  pp.  28 
pi.    Price  15  centa. 

137.  The  Geology  of  the  Fort  Riley  Military  Reaenration  and  Vicinity,  Kanaaa,  by  Robert  Hay. 
18M.    8o.    d5  pp.    8  pi.    Price  5  cento. 

138.  Arteaian-Well  Proapecta  in  the  Atlantic  Ooaatol  Plain  Region,  by  N.  H.  Darton.  1896.  8o.  228 
pp.    19  pi.    Price  20  centa. 

139.  Geology  of  the  Caatle  Mountain  Mining  District,  Montona,  by  W.  U.  Weed  and  L.  V.  Pirsaon. 
1896.    8°.    164  pp.    17  pi.    Price  15  cento. 

140.  Report  of  Progreaa  of  the  Diyiaion  of  Hydrography  for  the  Calendar  Year  188S,  by  Frederick 
Haynea  Newell,  Hydrographer  in  Charge.    1896.    9°.    356  pp.    Price  25  cento. 

141.  The  Eocene  Depoaito  of  the  Middle  Atlantic  Slope  in  Delaware.  Maryhuid,  and  Virginia,  by  Wlll- 
iam  Bullock  aark.    1896.    8<^.    167  pp.    40  pi.    Price  15  cento. 

142.  A  Brief  Contribution  to  the  Geology  and  Paleontology  of  North  wf  stem  Louisiana,  by  T.  Way- 
land  Vanghan.    1896.    8<^.    65  pp.    4  pi.    Price  10  cento. 

143.  A  Bibliography  of  Clays  and  the  Ceramic  Arto,  by  John  C.  Branner.  1896.  8°.  114  pp.  Prioa 
15  oeoto. 

144.  The  Moraines  of  the  Missouri  Coteau  and  their  Attendant  Depoaito,  by  James  Bdward  Todd. 
1896.    8P.    71pp.    21  pi.    Price  10  cento. 

145.  The  Potomac  Formation  in  Virginia,  by  W.  M.  Fontaine.    1896.  9°.  149  pp.  2  pL  Price  15  cento. 

146.  Bibliography  uid  Index  of  North  American  Geology,  Paleontology,  Petrolog}-,  and  Miner* 
alogy  for  the  Year  1895,  by  F.  B.  We<*ks.    1896.    8°.    130  pp.    Price  15  cents. 

147.  Earthquakea  in  California  in  1895,  by  Charles  D.  Perritie,  Assistont  Astronomer  in  Charge  of 
Earthquake  Observations  at  the  Lick  Observatory.    1896.    8°.    23  pp.    Price  5  cento. 

148.  Analyses  of  Rocks,  with  a  Chapter  on  Analytical  Methods,  Laboratory  of  the  United  Stotes 
Geological  Survey,  1880  to  1896,  by  F.  W.  Chirke  and  W.  F.  Hillebrand.  1897.  8°.  306  pp.  Price  20 
cento. 

149.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
for  the  Year  1896,  by  Fred  Bonghton  Weeks.    1897.    8°.    152  pp.    Price  15  cento. 

150.  The  Educational  Series  uf  Rock  Specimens  Collected  and  Distributed  by  the  United  SUtes 
Geological  Survey,  by  Joseph  Silas  Diller.    1898.    8°.    400  pp.    47  pi.    Price  25  cento. 

In  presa: 

151.  The  Lower  Cretaceous  Gryphseas  of  the  Texas  Region,  by  R.  T.  Hill  and  T.  Way  land  Vanghan. 
1898.    8P.        pp.    25  pi.    Price        cents. 

152.  A  Catologue  of  the  CretoceouH  and  Tertiary  Planto  of  North  America,  by  F.  H.  Enowlton. 
1888.    8°.       pp.  .Price       c^nto. 

153.  A  Bibliographic  Index  of  Nortli  American  Carboniferous  invertebrateH,  by  Stuart  Weller.  1888. 
8°.       pp.    Price       cento. 

WATER-SUPPLY  AND  IRRIGATION  PAPERS. 

By  act  of  CongresH  approved  June  11,  1896,  the  following  provision  was  made: 
'^Provided,  That  hereafter  the  reporto  of  the  Geological  Survey  in  relation  to  the  gauging  of 
streama  and  to  the  methods  of  utilizing  the  water  resources  may  be  printed  in  ootovo  form,  not  to 
exceed  one  hundred  pages  in  length  and  five  thousand  copies  in  number;  one  thousand  copies  of 
which  shall  be  for  the  official  use  of  the  Geological  Survey,  one  thousand  five  hundred  copies  shall  be 
delivered  to  the  Senate,  and  two  thousand  five  hundred  copies  shall  be  delivered  to  the  House  of  Rep* 
resentotives,  for  distribution.' 
Under  this  law  the  following  papers  have  been  published : 

1.  Pumping  Water  for  Irrigation,  by  Herbert  M.  Wilson.     1896.    8^.    57  pp.    9  pi. 

2.  Irrigation  near  Phcenix,  Arizona,  by  Arthur  P.  Davis.    1897.    8°.    97  pp.    31  pi. 

3.  Sewage  Irrigation,  by  George  W.  Rafter.    1897.    8°.    100  pp.    4  pi. 

4.  A  Reconnoiasance  in  Southeastern  Washington,  by  Israel  Cook  Rusaell.     1897.    8°.    96  pp.    7  pi. 

5.  Irrigation  Practice  on  the  Great  Plains,  by  Ellas  Branson  Cowgill.    1897.    8°.    39  pp.    12  pi. 

6.  Underground  Waters  of  Southwestern  Kansas,  by  Erasmus  Haworth.    1897.    8<^.    65  pp.    12  pi. 

7.  Seepage  Waters  of  Northern  Utoh,  by  Samuel  Fortier.    1897.    8°.    50  pp.    3  pi. 
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LETTER  OF  TRANSMITTAL. 


Department  of  the  Interior, 

United  States  Geological  Survey, 

Washington^  D.  C,  June  19 ^  1897. 

Sir:  I  have  the  honor  to  transmit  herewith  an  ilhistrated  paper  by 

Dr.  F.  L.  Eansome  on  some  lavas  &om  California  that  are  regarded  as 

intermediate  between  trachytes  and  andesites.    It  may  be  noted  that 

these  rocks  occapy  the  same  position  among-  the  efiusives  that  certain 

of  the  rocks  called  monzonite  by  Brogger  do  among  the  granolites. 

It  is  recommended  that  the  paper  be  pubtished  as  a  bulletin. 

Very  respectfully,  yours, 

H.  W.  Turner, 

Oeologist. 

Hon.  Charles  D.  Walcott, 

Director  United  States  Geological  Survey. 
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SOME  LAVA  FLOWS  OF  THE  WESTERN  SLOPE  OF  THE 

SIERRA  NEVADA,  CALIFORNIA. 


By  F.  Leslie  Bansome. 


INTRODUCTION. 

The  field  relationships  of  the  rocks  described  in  the  following  paper 
were  studied  daring  the  summers  of  1895  and  1896,  while  I  was  engaged 
in  geologically  mapping  portions  of  the  Sonora  and  Big  Trees  quad- 
rangles, under  the  direction  of  Mr.  H.  W.  Turner.  It  was  seen  that  this 
particular  set  of  lavas  offered  a  promising  field  for  more  detailed  work 
than  could  be  given  to  the  region  as  a  whole,  and  Mr.  Turner  kindly 
suggested  that  I  should  undertake  their  investigation  as  a  special  prob- 
lem, to  be  carried  along  in  conjunction  with  the  regular  areal  work  of 
the  quadrangles.  It  was  found  that,  in  addition  to  the  andesitic  tuffs 
and  breccias  (designated  upon  the  completed  folios  of  the  Gold  Belt  of 
California  "Neocene  andesite-tuff,''  or  "Neocene  andesite"),  which  are 
so  widely  and  monotonously  developed  over  the  broad  western  slope  of 
the  Sierra  Nevada,  there  occurs  within  the  district  studied  another  series 
of  lavas  in  the  form  of  massive  flows,  of  much  more  limited  distribu- 
tion. They  are  in  some  cases  closely  associated  with  the  breccias  and 
tuffs,  but  are  always  readily  recognized  by  their  prevailingly  massive 
character  and  by  certain  very  distinctive  lithological  features.  Taken 
as  a  whole,  they  form  a  series  of  superimx)osed  flows,  extending  in  a 
southwest  direction  from  some  as  yet  unknown  source  near  the  crest  of 
the  range  in  Alpine  County  down  to  the  little  village  of  Knights  Ferry, 
in  Stanislaus  County,  on  the  border  of  the  Great  Valley — a  distance  of 
more  than  60  miles  as  the  crow  flies.  Only  one  of  the  flows  is  known 
to  have  extended  the  whole  distance,  and  they  have  all  suffered  consid- 
erable dissection  through  the  very  incisive  gashing  of  the  present 
streams,  but  in  a  general  way  the  line  of  flow  maybe  said  to  follow  the 
course  of  the  Stanislaus  Biver.  These  flows  were  poured  out  within 
the  period  of  eruptive  activity,  during  which  the  andesitic  breccias  and 
tuffs  were  spread  for  hundreds  of  square  miles  over  the  western  slope 
of  the  Sierra;  but  their  eruption  was  immediately  preceded  by  an  inter- 
val of  sharp  erosion,  which  cut  out  the  channels  down  which  they  flowed 
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toward  the  valley.  Sabseqnently  they  were  again  partly  covered  by 
firesh  audcsitic  breccia,  especially  in  the  higher  portions  of  the  range. 

The  distinctive  chemical  feature  of  these  rocks  is  a  rather  high  per- 
centage of  total  alkalies,  with  the  potash  somewhat  in  excess  of  the 
soda.  Chemically  they  stand  between  typical  andesites  and  typical 
trachytes,  and  belong  to  a  general  chemical  group  of  the  effusive  rocks 
which  it  seems  necessary  to  classify  under  a  new  name.  Without 
anticipation  of  a  discussion  which  has  its  proper  place  after  the  rocks 
themselves  have  been  described,  the  name  latite  (derived  from  the 
Italian  province  of  Latium  or  Latia,  where  rocks  closely  related  to  those 
described  in  the  present  paper  occur  abundantly) ,  may  be  considered 
for  the  present  as  used  merely  to  indicate  the  group  of  lavas  which 
form  the  subject  of  the  present  paper,  for  the  purpose  of  avoiding  con- 
fusion with  the  ordinary  clastic  andesites  abundant  in  the  same  field. 

The  laboratory  work  embodied  in  the  preparation  of  this  paper  was 
carried  on  in  the  petrographical  laboratory  of  Harvard  University,  and 
my  thanks  are  due  to  Professor  Wolff  for  the  excellent  facilities  there 
enjoyed.  I  am  also  indebted  to  Mr.  Turner  not  only  for  the  original 
permission  to  undertake  the  work,  but  for  generously  aiding  it  in  many 
ways  and  for  furnishing  field  notes  of  such  occurrences  of  the  latites 
as  fell  within  his  own  portions  of  the  general  area. 

GENERA!^  OUTIilNE   OF  THE   PHT8IOGRAPHY   OF   THE 

REGION. 

The  accompanying  map  (PI.  II)  embraces  a  rectangular  strip  of  coun- 
try 03  miles  in  length  and  14.5  miles  in  width,  with  its  longer  dimensioB 
lying  very  nearly  northeast  and  southwest.  It  includes  portions  of  the 
Oakdale,  Sonora,  Jackson,  Big  Trees,  Dardanelles,  and  Pyramid  Peak 
atlas  sheets,  and  the  general  position  of  the  district  covered  is  indicated 
in  the  annexed  diagram  (PI.  I).  Considerably  more  than  half  the  area 
lies  within  the  Big  Trees  sheet.  The  extreme  southwestern  portion, 
lying  west  of  longitude  120^  30'  and  south  of  latitude  38^,  is  from  the 
northeast  corner  of  the  unfinished  Oakdale  sheet.  The  topography  is 
here  only  partly  indicated,  and  the  areas  of  latite  are  drawn  with 
approximate  outlines  subject  to  revision  when  the  region  is  examined 
in  detail  with  a  finished  topographical  map.  A  similar  explanation 
should  also  be  made  with  regard  to  the  corner  of  the  map  lying  east  of 
longitude  120°,  which  is  a  part  of  the  Dardanelles  sheet.  The  work  in 
this  area  was  limited  to  a  rapid  reconnaissance,  before  the  completion 
of  the  topographical  base,  and  the  areas  of  Neocene  lavas  will  require 
slight  modifications  and  considerable  additions  when  the  areal  geology 
of  the  Dardanelles  quadrangle  is  worked  out  in  full. 

The  elevations  on  the  map  range  from  a  general  altitude  of  about  500 
feet,  near  Knights  Ferry,  to  9,529  feet,  on  the  summit  of  Dardanelle 
Cone,  in  Alpine  County,  corresponding  to  an  average  grade  of  150  feet 
per  mile  for  this  portion  of  the  Sierra  slope.    As  a  whole,  this  area  is 
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practically  destitute  of  alluvial  valley  bottoms,  and  is  drained  by 
streams  of  torrential  character.  It  is  traversed  from  end  to  end  by 
the  comparatively  young  consequent  Stanislaus  River,  with  its  two 
principal  branches,  the  North  and  the  Middle  forks,  and  may  be 
regarded  as  a  thoroughly  typical  transverse  strip  of  the  great  tilted 
and  dissected  peneplain  which  forms  the  western  slope  of  the  Sierra 
Kevada.  The  rocks  upon  which  this  somewhat  uneven  peneplain  has 
been  carved  are  those  of  the  so-called  "Bed-rock  series"  of  the  Gold 
Belt  folios,  and  are  of  Juratrias  and  earlier  age.  In  the  foothill  region 
they  consist  of  closely  compressed  clay  slates,  schists,  limestones, 
quartzites,  and  various  igneous  rocks,  while  in  the  higher  portions  of 
the  slope  gneissoidal  and  granitic  rocks  prevail. 

Toward  the  end  of  the  base-leveling  proceeds,  which,  as  shown  by 
Diller  *  and  Lindgren  *  for  other  portions  of  the  Sierra,  lasted  at  least 
into  the  Miocjeue,  the  series  of  volcanic  eruptions  began  which  con- 
tinued through  the  Pliocene,  and  which  ended  by  covering  the  old  sur- 
face far  and  wide  with  a  blanket  of  clastic  andesilic  material  in  the 
form  of  breccias,  rolled  gravels,  and  fine  tuffs.  At  the  same  time 
began  the  differential  elevation  which  has  given  the  peneplain  its 
present  slope  of  about  two  degrees  to  the  southwest.  According  to 
Lindgren,'  there  is  still  recognizable  a  peneplain  of  Cretaceous  age  in 
the  common  altitude  of  many  of  the  higher  peaks  of  the  middle  Sierra, 
but  no  survival  of  such  an  intermediate  stage  of  base-leveling  has 
been  detected  in  this  region  of  the  Stanislaus  drainage. 

The  old  surface  revealed  to-day  by  the  stripping  off  of  a  great  part  of 
its  andesitic  cover  is  by  no  means  a  perfectly  even  one.  If  the  sharp 
V-shaped  canyons  of  post-Tertiary  date  were  all  filled  up,  and  the  rem- 
nants of  the  Tertiary  volcanic  cover  quite  removed,  there  would  still 
remain  a  surface  of  gentle  relief  surmounted  by  occasional  monadnocks. 
On  the  whole,  though,  it  would  be  a  topography  of  greatly  subdued 
relief  when  contrasted  with  the  possibilities  for  alpine  types  of  form 
suggested  by  the  nearly  vei*tical  schistose  rocks  and  batholithic  plu- 
tonic  masses  out  of  which  it  was  carved. 

The  peneplain  character  has  not  been  equally  well  preserved  in  all 
portions  of  the  region.  In  the  foothill  districts  it  is  recognizable  only 
in  a  very  general  way,  erosion  having  largely  obliterated  the  old  sur- 
face or  obscured  it  by  the  etching  out  of  later  and  local  lowlands.  The 
reason  for  this  is  threefold:  The  foothill  regions  are  not  only  composed 
of  belts  of  highly  tilted  heterogeneous  rocks,  originally  unfavorable  to 
the  production  of  an  ideal  peneplain,  but  in  addition  to  this  they  were 
probably  never  so  thoroughly  covered  by  the  coarse  andesitic  breccias 
as  were  the  higher  portions  of  the  slope.  Moreover,  the  lack  of  homo- 
geneity in  the  underlying  rocks  has  led  to  the  rapid  development  in 
Pleistocene  time  of  small  subsequent  streams  along  belts  of  weaker 


I  Tojiographical  revolation  on  the  Pacific  coast:  Fourteenth  Ann.  Rept.U.  S.  Geol.  Survey,  Part  II, 
1894.  pp.  410-421. 
»  Age  of  the  auriferous  gravels  of  the  Sierra  Nevada:  Jour.  Geol.,  VoL  IV,  1896,  w^^  *»A.«iak. 
>  Loo.  cit.,  p.  807. 


topa  are  generally  bare,  or  covered  only  vltb  patches  of  low-g; 
shrabs  and  Bc&ttered  trees,  tbey  are  the  natural  rentes  or 
througb  the  district  and  are  followed  by  the  sheep  and  cattle  hi 
who  make  use  of  the  Mgher  monntain  meadows  during  the  si 
months.  iD.contrast'with  the  bare  or  open  character  of  the  ridg 
iuterrening  alopea  and  canyons  are  generally  heavily  forestei 
noble  trees,  inclnding  the  famona  "mammoth  trees'' (iS^uota  giff 
the  more  graceful  and  scarcely  less  mf^estic  "sugar  pine"  (Pin\ 
b«rtiana),  and  the  massive  "yellow  pine"  {Finns ponderoga). 

Following  one  of  the  ridges  the  traveler  may  ride  for  hoon 
scarcely  perceptible  grade  toward  the  northeast,  with  a  wide  pr 
over  the  treetops  on  either  hand  and  a  view  of  similar  ridges 
distance.  But  if,  as  Whitney  says,  speaking  of  the  mining  regi 
the  Sierra,  "  he  turn  and  attempt  to  make  his  way  across  the  co 
in  a  line  parallel  with  the  crest  of  the  range,  he  will  discover  th 
apparent  plain  is  cut  into  by  the  gprges  or  canyons  in  which  the  p 
rivers  run  in  a  most  extraordinary  manner;  he  will  find  it  several 
work  to  descend  into  one  of  these  and  rise  again  to  the  genera 
on  the  other  side,  even  if  he  he  assisted  by  a  well-beaten  trail."' 

The  drainage  of  the  middle  portion  of  the  slope  differs  Irom  t 
the  foothill  region  in  the  absence  or  insignificance  of  purely  subsi 
streams.  The  larger  tributaries  show  a  tendency  to  flow  straight 
the  tilted  peneplain,  entering  the  main  trunk  streams  obliqnel 
frequently  after  running  for  a  long  distance  nearly  parallel  with 
as  in  the  case  of  Beaver  Creek  and  the  North  Fork  of  the  Stan 
the  former  being  at  one  point  apparently  in  imminent  danger  < 
tnre  by  the  latter.     As  a  resnlt  of  this  consequent  system  of  drs 
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streams,  baying  cat  through  the  Neocene  cover  of  andesitic  breccia, 
are  still  energetically  sinking  their  steep- walled,  V-shaped  canyons  into 
the  underlying  granitic  rocks.  These  canyons  as  yet  show  little  tend- 
ency to  widen  out  into  valleys,  and  remnants  of  the  former  extensive 
covering  of  andesite  are  often  preserved  on  their  very  brinks.  The 
vigorous  nature  of  this  trenching  is  well  shown  in  the  deep  canyon  of 
the  Mokelnmne  Eiver,  of  which  a  small  portion  comes  within  the  map 
just  north  of  Bear  Valley,  and  also  in  the  whole  canyon  of  the  Middle 
Stanislaus.  There  are  probably  few  better  illustrations  of  a  young 
V-shaped  canyon  than  can  be  seen  by  looking  westward  from  a  point 
about  halfway  down  the  trail  which  is  shown  descending  into  the  gorge 
a  mile  and  a  half  west  of  Mount  Knight. 

From  Clover  Meadow  eastward  the  character  of  the  country  changes, 
although  the  change  is  not  an  abrupt  one.  The  various  residual 
andesitic  ridges  which  have  converged  just  west  of  Olover  Meadow 
extend  eastward  as  a  single  main  ridge  into  the  area  of  the  Darda- 
nelles quadrangle,  between  Highland  Greek  on  the  north  and  the  Middle 
Stanislaus  Biver  on  the  south.  About  2  miles  east  of  Olover  Meadgw 
the  ridge  ends  in  a  steep  bluff  about  400  feet  in  height.  The  brink  of 
this  declivity  affords  a  view  (PI.  Ill)  which,  aside  from  its  some- 
what stern  beauty,  is  of  considerable  interest.  For  many  miles,  to  the 
northeast  the  eye  overlooks  a  wild,  hummocky  surface  of  bare  and  gla- 
ciated granite,^  stretching  up  toward  thecrest  of  the  range,  its  dazzling 
whiteness  being  only  partly  relieved  by  a  sparse  growth  of  xdnes.  In 
the  near  foreground  the  bald  hummocks  are  interspersed  with  small, 
bright-green  meadows,  fringed  with  quivering  aspens,  and  usually  in- 
closing a  lakelet.  Immediately  to  the  east,  and  just  across  the  low, 
hummocky  foreground,  the  dark  and  rugged  peaks  of  the  Dardanelles 
rise  to  an  altitude  9,529  feet  above  the  sea.  The  nearest  peak,  which 
may  be  conveniently  called  the  West  Dardanelle,  can  be  plainly  seen  to 
be  made  up  of  a  series  of  nearly  horizontal  volcanic  layers,  resting  upon 
the  granite  and  capped  by  a  heavy  flow  of  dark  columnar  lava,  forming 
vertical  cliffs  several  hundred  feet  in  height.  Beyond  the  Dardanelles 
appear  the  higher  peaks  forming  the  crest  of  the  Sierra,  also  in  part 
capped  by  volcanic  rocks  in  nearly  horizontal  attitudes.  These  em- 
brace some  well-stratified  andesitic  tuffs,  as  observed  by  Turner^  on  the 
summit  of  Arnot  Peak  at  an  elevation  of  10,000  feet. 

This  higher  portion  of  the  Sierra  slope  can  not,  then,  like  that  west 
of  Olover  Meadow,  be  characterized  as  a  series  of  more  or  less  linear 
lava-capped  ridges,  separated  by  narrow  canyons.  The  possibility  of 
riding  easily  along  the  flat  ridge  tops  has  ended  with  the  bluff  upon 
which  the  observer  stands.  From  here  on  to  tiie  summit  the  Neocene 
volcanic  covering  has  been  so  thoroughly  dissected  and  carried  away 
that  only  a  few  scattered  remnants  testify  to  its  once  great  extent. 

*The  term  granite  is  used  throughoat  this  paper  in  a  general  sense,  iuclading  all  the  "gnmodio- 
xlte,"  qnartz-mica-diorite,  etc.,  as  well  as  true  granite. 
'Geodogy  of  the  Sierra  Nevada:  Seventeenth  Ann.  Rept.  XT.  S.  Geol.  Survey,  Part  I>  I8M^\}.7QE. 
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The  region  is  best  described  as  a  rolliDg  and  hummocky  granitic  slope— 
a  portion  of  the  old  peneplain  modified  by  ice  action  and  by  recent 
erosion.  Above  this  old  surface  stand  isolated  peaks  and  clusters  of 
peaks,  often  true  flat-topped  buttes,  composed  of  volcanic  materials. 
Distinctly  below  it  are  the  deep  trenches  of  the  larger  streams,  their 
character  being  well  shown  in  the  fine  gorge  of  the  Middle  Stanislaus,  4 
miles  southeast  of  Glover  Meadow.  An  idea  of  the  general  character 
of  the  region  may  be  gained  from  PI.  X  (p.  32),  which  is  a  view  of  the 
Dardanelles  from  the  south,  looking  across  the  canyon  of  the  Stanislaas. 
The  foregoing  account  of  the  physiography  of  the  region  embraced 
in  the  accompanying  map  (PI.  II)  is  little  more  than  a  bare  outline, 
intended  to  present  some  picture  of  the  old  uneven  peneplain,  with  its 
Neocene  cover  of  fragmental  andesite,  down  which  the  latitic  lavas 
flowed,  and  of  the  general  character  of  the  erosion  by  which  it  has 
since  been  modified.  I^o  reference  has  been  made  to  the  influence  of 
ice  action  upon  the  drainage,  for  the  reason  that  there  is  no  patent 
evidence  that  the  important  streams  have  retained  any  traces  of  ice 
interference.  Definite  moraines  are  rare,  and  although  a  few  morainai 
patches  occur  on  some  of  the  ridges  as  low  down  as  5,500  feet,  they  are 
not  shown  on  the  present  map.  Various  details  of  topography  which 
are  closely  connected  with  the  occurrence  and  distribution  of  the  latites 
can  be  more  intelligibly  discussed  under  that  head  than  in  a  general 
preliminary  sketch,  and  will  be  for  the  present  deferred. 


THE    OCCURRENCE   AND    DISTRIBUTION    OF    THE    I4AVA8 

(liATITES). 

• 

The  latites  were  early  differentiated  in  the  field  into  three  varieties, 
belonging  to  at  least  three  distinct  flows.  These  are,  in  the  order  of 
their  geological  sequence:  (1)  a  dark,  compact  angite-latite  of  some- 
what basaltic  aspect,  with  conspicuous  tabular  crystals  of  labradorite 
and  smaller  pbenocrysts  of  augite,  which  for  convenience  will  be 
referred  to  as  the  Table  Mountain  facies;  (2)  a  moderately  dark-gray 
biotite-augite-latite,  in  which  glistening  tablets  of  biotite  are  the  most 
conspicuous  phenocrysts;  (3)  a  dark,  very  compact  augite- latite,  with 
small,  scattered  phenocrysts  of  labradorite  and  augite,  which  may  be 
called  the  Dardanelle  facies  from  its  occurrence  on  the  extreme  summit 
of  the  West  Dardanelle. 

The  Table  Mountain  facies  forms  the  longest  flow  of  the  series,  hav- 
ing been  traced  from  the  West  Dardanelle,  where  its  surface  attains  an 
elevation  of  about  8,600  feet,  down  to  Ejiights  Ferry,  where  it  forms 
plateaus,  with  black,  bowlder-strewn  surfaces,  about  500  feet  above 
sea.  The  rough,  bowlder-like  masses,  from  a  foot  to  2  feet  in  diameter, 
locally  known  as  <<  nigger-heads,"  which  are  frequently  abundant  on 
the  surface  of  the  flow  near  Knights  Perry,  are  of  the  same  character 
as  the  solid  lava  beneath  them^  and  as  the  latites  rarely  show  any 
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signs  of  weathering  into  soil,  these  were  possibly  originally  loose 
fragments  borne  along  ou  the  surface  of  the  lava  stream. 

My  information  concerning  this  portion  of  the  Table  Mountain  flow 
is  incomplete.  It  is  known  to  extend  almost  continuously  for  7  miles 
up  both  banks  of  the  river,  to  Byrnes  Ferry,  forming  irregular,  plateau- 
like  areas  which  break  off  abruptly  on  the  river  side  in  vertical  colum- 
nar cliffs.  These  areas  were  evidently  continuous  at  one  time,  but  have 
been  dissected  by  the  river,  now  flowing  several  hundred  feet  below 
them.  Andesitic  breccia  is  reported  by  Turner^  beneath  the  Table 
Mountain  flow  at  Byrnes  Ferry,  and  a  considerable  bed  of  similar  brec- 
cia occupies  the  same  relative  position  just  south  of  McCartney  Greek, 
about  4  miles  northeast  of  Knights  Ferry. 

Kear  Byrnes  Ferry  the  flow  turns  eastward,  leaving  the  river  and 
entering  the  edge  of  the  Sonora  quadrangle  just  west  of  Montezuma,  or 
about  latitude  37^  53^  Here  it  again  resumes  a  northeasterly  course, 
running  generally  parallel  with  the  Stanislaus  ftiver  at  an  average  dis- 
tance of  about  5  miles  to  the  southeast,  until  it  enters  the  southern 
border  of  the  Big  Trees  quadrangle,  just  west  of  Shaws  Flat.  It  is 
this  section  of  the  flow  that  is  known  as  the  Tuolumne  Table  Mountain, 
a  physiographical  feature  of  considerable  natural  and  historical  inter- 
est. The  old  river  gravels  in  the  ITeocene  channel,  beneath  the  so-called 
basalt,  being  auriferous,  were  actively  exploited  during  the  earlier  days 
of  mining  activity.  The  line  of  famous  Mother- Lode  veins,  passing 
through  Angels,  Carson  Hill,  Eawhide,  and  Quartz  Mountain,  runs 
beneath  the  lava  near  Eawhide,  and  reappears  on  the  southern  side  as 
a  heavy  vein,  determining  a  small  southeast  spur  shown  on  the  map. 
Being  thus  in  the  center  of  one  of  the  most  productive  mining  districts 
in  the  State,  several  references  to  the  Tuolumne  Table  Mountain  are 
found  in  the  older  geological  literature  of  California.  Trask,^  writing 
in  1856,  says: 

This  celebrated  looality,  of  which  so  much  has  been  said  and  written  of  late,  is  one 
of  the  most  remarkable  and  interesting  places  to  be  found  in  this  State. 

That  portion  of  the  mountain  which  has  so  recently  attracted  attention  on  account 
of  the  placer  deposits  found  beneath  its  surface  is  situated  near  the  towns  of  Sonora 
and  Columbia,  being  about  equidistant  from  either  locality.  A  portion  of  Shaw's 
Flat  is  situated  immediately  at  its  base.  The  superior  portion  of  the  mountain  is 
composed  of  basaltic  rock  having  the  prismatic  form ;  but  in  a  few  instances,  at  dif- 
ferent points,  it  assumes  the  pentagonal  shape  so  common  to  the  columnar  form  of 
this  rock. 

I  have  traced  this  basaltic  overflow  in  an  east  and  west  direction  for  the  distance 
of  nearly  40  miles  on  its  course,  and  it  is  probable  that  it  will  be  found  to  extend  to 
a  much  greater  distance  eastward  than  at  present  known. 

Its  breadth  is  very  variable  throughout  its  course,  in  no  instance,  I  believe,  less 
than  400  feet,  and  often  one-fourth  of  a  mile.     It  seems  to  have  followed  the  course 


>  The  rocks  of  the  Sierra  Nevada:  Fourteenth  Ann.  Kept.  U.  S.  Geol.  Sarrey,  Part    ,  1804,  p.  401. 
'Report  on  the  Geology  of  Northern  and  Southern  Cillfomia,  Sacramento,  1856;  State  Senate  Doc. 
14,p.a0. 
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of  a  stream,  filling  its  bed  and  banks,  and  to  have  flowed  in  this  course  forth« 
entire  length  that  it  is  now  observable  upon  the  sarface. 

To  the  east  laic]  of  Columbia  it  crosses  the  present  bed  of  the  Stanislaus  at  two 
different  places,  but  what  its  position  beyond  this  may  be  is  at  present  unknown 
with  any  degree  of  certainty.  From  the  relative  position  of  the  Stanislaus  at  the 
present  time,  the  evidences  are  almost  demonstrative  that  at  the  period  of  its  oceor- 
renoe  it  flowed  into  and  down  the  former  bed  of  this  river,  displacing  the  latter  and 
filling  up  the  space  between  its  banks.  The  depth  of  the  banks  to  the  bed  may  be 
pretty  accurately  measured  by  the  thickness  of  the  basalt  above  that  bed,  which  is 
about  100  feet  on  a  general  average. 

Professor  Whitney,  iu  his  volume  on  the  geology  of  California, 
devotes  several  pages  to  a  description  of  this  portion  of  the  flow,  aud 
of  the  auriferous  gravels  beneath  the  lava,  accompanying  his  report 
with  illustrations  and  sections.  His  account  is  too  long  to  quote  entire, 
but  the  following  portions  are  pertinent  to  the  lava  flow  itself,  and  are 
characterized  by  Whitney's  usual  graphic  descriptive  power: 

One  of  the  most  strikiug  features  in  the  topography  and  geology  of  Tnoloinne 
County  is  the  so-called  ''Table  Mountain/'  a  name  given  throughout  the  State  to 
the  fiat  table-like  masses  of  basaltic  lava  which  have  been  rendered  so  conspicuoas 
by  the  erosion  of  the  softer  strata  on  each  side,  and  which  now  exist  as  elevated 
ridgeS;  dominating  over  the  surrounding  country  and  remarkable  for  their  pictur- 
esque beauty;  but  still  more  so  on  account  of  the  important  deposits  of  anriferooB 
detritus  which  lie  beneath  them. 

The  Table  Mountain  of  Tuolumne  County  is  a  flow  of  lava  originating  in  the  lofty 

volcanic  region  beyond  the  Big  Trees  of  Calaveras It  comes  down  on  the  north 

side  of  the  Stanislaus,  forming  a  nearly  continuous  ridge,  elevated  more  than  2,000 
feet  above  the  river.  Just  below  Abbeys  Ferry  ("Abbott  Ferry  "  on  map)  the  Stan- 
islaus has  broken  through  the  once  continuous  basaltic  ridge,  which  has  been  irreg- 
ularly worn  away  for  some  distance  from  the  river,  but  which  reappears  as  a 
continuous  mountain  a  little  southwest  of  Columbia  and  continues  on  the  south  side 
of  the  river,  forming  a  conspicuous  feature  of  the  scenery  as  far  as  Knights  Ferrj, 
a  distance  of  about  20  miles  from  the  point  where  it  crosses  the  river  and  enters 
Tuolumne  County.  As  seen  from  a  distance,  this  Table  Mountain  reveals  ita  origin 
at  once  in  the  contrast  between  the  long  straight  line  of  its  upper  edge  and  tbe 
broken  and  curving  ones  which  eroded  hills  of  the  auriferous  slates  everyT«here 
exhibit.  Its  dark  color  and  the  comparative  absence  of  trees  or  shrubs  on  its  top 
and  sides  also  indicate  very  clearly  that  the  material  of  which  it  is  composed  is  very 

different  from  that  of  the  surrounding  hills. 

.  •  •  •  .  •  . 

On  approaching  Table  Mountain  and  examining  the  material  of  which  it  is  com- 
posed, and  the  position  which  it  occupies,  it  is  seen  at  once  that  it  is  a  vaat  lava  flow,  of 
which  the  upper  surface  remains  very  nearly  at  the  level  and  with  the  form  which  it 
originally  had  at  the  time  of  its  consolidation,  while  the  edges  and  the  surrounding 
country  have  been  denuded  aud  washed  away,  so  that  the  topography  of  the  region 
IB  entirely  diH'erent  from  what  it  was ;  in  fact  it  is  almost  the  reverse  of  it.  No  one 
can  deny  that  a  stream  of  melted  lava,  running  for  40  miles  down  the  slope  of  the 
Sierra,  must  havo  sought  and  found  a  depression  or  valley  in  which  to  flow,  for  it  is 
impossible  that  it  should  have  maintained,  for  any  distance,  a  position  on  the  crest 
of  a  ridge.  Nor  could  the  valley  of  the  Stanislaus,  now  2,000  feet  deep,  have  existed 
at  that  time,  for  this  flow  of  lava  is  clearly  seen  to  have  crossed  it  at  Abbeys  Feny. 
The  whole  face  of  the  country  must,  therefore,  have  undergone  an  entire  change  since 
the  eruption  took  place  during  which  this  mass  of  lava  was  poured  out 

The  summit  of  Table  Mouutain  is  occupied  by  a  heavy  bed  of  bsisaltic  lava^  of  a 
very  dork  color  and  denae  texture.     It  is  occasionally  distinctly  columnar,  and 
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appears  to  h.avo  all  been  poured  out  in  one  flow,  as  tbero  are  no  partings  or  divi- 
sions perceptible  in  the  mass,  which  in  the  vicinity  of  Sonora  is  from  140  to  150  feet 
in  thickness.  Its  width,  at  a  point  near  the  Buckeye  Tannel,  was  found  to  be  about 
1,700  feet.  The  surface  of  the  basalt  is  very  nearly  level,  with  a  gentle  slope  down 
the  valley.' 

In  his  volume  on  the  auriferous  gravels,'  the  same  writer  summarizes 
bis  earlier  account  of  the  mountain,  adds  some  further  notes,  and 
appends  an  outline  map  showing  the  approximate  extent  of  the  dis- 
sected lava  flow  between  Abbeys  Ferry  and  Knights  Ferry.  He  also 
gives  several  transverse  sections  showing  the  structure  of  the  moun- 
tain as  revealed  by  mining  operations.  He  speaks  of  the  "  basalt" 
overlying  the  andesite  breccia,  a  relation  which  both  Mr.  Turner  and  I 
have  confirmed  at  several  points. 

To  the  descriptions  quoted  there  is  little  to  be  added  concerning  this 
portion  of  the  flow,  save  to  note  that  it  attains  a  width  of  three-fourths 
of  a  mile  northwest  of  Montezuma,  and  that  the  columnar  structure  is 
a  decidedly  noticeable  feature  of  the  dark  crags  which  surround  the 
mountain  in  this  region,  rendering  it  an  almost  impassable  barrier,  and 
its  level  top  a  secure  resort  for  hawks  and  eagles.  Eoads  skirt  the 
clifls  on  either  side,  but  a  practicable  route  across  the  line  of  the  flow 
is  found  only  where  the  volcanic  cap  has  been  cut  through  by  erosion, 
effected  by  an  untlermining  of  the  softer  underlying  rocks.  The  main 
stage  road,  connecting  Sonora  with  the  Great  Valley,  passes  through 
such  a  gap  about  three-fourths  of  a  mile  northwest  of  Shaws  Flat. 

The  extent  of  the  general  erosion  that  has  transformed  the  old 
Neocene  lava  stream  into  the  most  imposing  and  continuous  mountain 
mass  in  the  vicinity  is  well  shown  in  one  of  Whitney's  wood  cuts,^ 
which  pictures  the  Table  Mountain  from  the  southeast,  i)robably  near 
Chinese  Camp,  with  the  Bear  Mountains  (monadnocks)  rising  in  the 
distance  above  its  even  crest  line. 

North  of  Shaws  Flat,  the  Table  Mountain  flow  turns  westward 
toward  the  Stanislaus  Kiver.  Just  west  of  Springfield  it  appears  to 
rest  in  a  shallow  trough  eroded  in  andesitic  breccia,  but  this  relation 
could  not  be  definitely  established.  It  terminates  a  mile  to  the  south 
of  Parrott  Ferry  in^a  columnar  clifif  overlooking  the  canyon  of  the 
Stanislaus,  the  stream  flowing  a  thousand  feet  below  the  bottom  of 
the  lava.  Looking  northward,  across  the  river,  the  continuation  of  the 
flow  can  be  seen  as  a  dark  capping  upon  tlie  summit  of  a  granite  peak 
rising  precipitously  from  the  water's  edge,  just  west  of  the  ferry.  The 
base  of  the  latite  is  here  1,100  feet  above  the  bottom  of  the  canyon 
and  rests  directly  upon  the  granite.  The  distance  between  the  two 
dissevered  portions  of  the  flow  is  just  under  IJ  miles. 

From  Parrott  Ferry  northward  the  flow  has  been  dissected  into  a 
chain  of  separate  but  closely  contiguous  areas,  which  extends  for  8 


1  Geological  Survey  of  Californift,  Vol.  I,  Geology,  1865,  pp.  243-246. 

* Anrlferous  GraveLs  of  the  Sierra  Nevada :  Mom.  NLns.  Conip.  Zool.  Harvard  Coll.,  Vol.  VI,  1880,  pp. 
131-137. 
■Geology  of  California,  1865,  p.  244,  tig.  36. 
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miles  along  the  west  bank  of  the  Stanislaus,  regalarly  gaining  in  ele- 
vation, until  the  base  of  the  flow  at  the  end  of  this  distance  has  an 
altitude  of  3,000  feet  above  the  sea  and  about  1,800  feet  above  the  bed 
of  the  Stanislaus,  giving  a  grade  of  about  125  feet  to  the  mile. 

Along  this  8  miles  the  Table  Mountain  latite  reposes  upon  a  variety 
of  underlying  rocks.  At  the  southern  end,  near  Parrott  Ferry,  it 
rests  upon  granite.  About  three-quarters  of  a  mile  farther  north  the 
underlying  rock  is  a  limestone,  belonging  to  the  Calaveras  formation.' 
The  chief  evidence  for  regarding  this  limestone  as  of  Carboniferous  age 
is  the  occurrence  of  Fusuliua  at  Hites  Cove.*  A  portion  of  the  lava 
also  rests  upon  the  nearly  vertical  edges  of  a  lenticular  area  of 
quartzose  Calaveras  schists  inclosed  in  the  limestone.  Between  the 
latite  and  the  schists  is  a  thin  layer  of  breccia  made  up  of  frag- 
ments of  the  underlying  schist.  Still  farther  north  the  third  area 
shown  on  the  map  is  separated  from  the  limestone  by  a  thick  deposit 
of  auriferous  gravel.  Due  east  of  the  town  of  Yallecito  the  latite  rests 
upon  a  bed  of  white  rhyolitic  tuff  200  feet  in  thickness,  which  in  turn 
rests  upon  gravels.  The  rhyolite,  although  very  plainly  a  tuff,  is  fre- 
quently divided  into  small  columns  by  a  rather  regular  prismatic  part- 
ing. In  one  case  where  these  columns  were  measured  they  were  found 
to  average  4  or  5  inches  in  diameter  and  about  a  foot  in  length  between 
the  joints.  Columnar  structure  in  tuff's,  while  not  common,  is  not 
unknown.  Moderni,  as  cited  by  Washington,^  describes  a  columnar 
trachytic  tuff  in  the  Bolsena  region. 

To  the  east  and  southeast  of  Douglas  Flat  the  relation  of  the  latite 
flow  to  the  ordinary  andesitic  breccia  of  the  region  and  to  the  rhyolitic 
tuff  is  very  interesting.  The  main  ridge  which  separates  Douglas  Flat 
from  the  canyon  of  the  Stanislaus  is  made  up  chiefly  of  andesitic  brec- 
cia in  a  succession  of  nearly  horizontal  beds  of  great  aggregate  thick- 
ness, in  places  at  least  700  feet,  resting  sometimes  on  the  Bed-rock 
series  and  sometimes  on  an  underlying  bed  of  rhyolitic  tuft*.  The  latite 
flow  occurs,  not  as  a  rule  on  the  crest  of  this  breccia  ridge,  but  on  its 
eastern  side,  overlooking  the  deep  canyon  of  the  Stanislaus,  in  charac- 
teristic flat-topped  benches.  These  thin  out  on  the  west  and  overlap 
unconformably  xipon  the  andesitic  breccia,  while  on  the  east  they  are 
terminated  abruptly  by  perpendicular  cliffs,  frequently  over  200  feet 
high,  from  whose  edges  are  obtained  grand  views  into  the  canyon 
below.  At  the  base  of  these  cliffs  there  is  a  bed  of  white  columnar 
rhyolitic  tuft*,  which  appears  to  be  at  least  100  feet  in  thickness,  and 
beneath  this  again  a  bed  of  auriferous  gravel,  varying  in  thickness  and 
sometimes  locally  lacking.  By  a  rather  curious  coincidence  these 
benches  of  latite  hang  upon  the  slope  at  just  the  proper  altitude  to  con- 
ceal the  base  of  the  andesitic  breccia  upon  which  they  partly  rest,  the 
latter  not  appearing  at  the  bottom  of  the  cliffs  at  any  poiut  visited. 

>  See  Gold  Belt  fulios ;  also  Lindgren,  Am.  Jour.  Sci.,  4th  »erio«,  Vol.  Ill,  1897,  p.  302. 
*  Turner,  Fourteenth  Ann.  Kept.  U.  S.  GeoL  Sarvey,  Part  II,  18M,  p.  446;  alao  Seventeenth  Ann. 
Bept,  Part  1, 1896,  p.  660. 
* JtHlJan  petrological  sketcbw.  JonT.G«o\.,To\-lN,\«*^%>^>^^ 


RAN80MX.]  OCCURRENCE   OP  THE   LATITB8.  19 

From  the  nortbern  eud  of  tbis  cbain  of  dissected  areas  there  is  a 
gap  of  3  miles  before  another  remnant  of  latite  is  met  with,  capping  a 
small  hill  jast  south  of  Mill  Greek.  The  structure  of  this  hill  is  rather 
complicated.  On  its  western  side  the  massive  augite-latite  is  sepa- 
rated from  the  Bed-rock  series  by  three  beds  of  soft,  li^t-colored  tuff, 
while  on  the  eastern  side  the  place  of  the  tuffs  is  taken  by  a  sheet  of 
gray,  highly  glassy  lava  with  a  pitchstone-like  luster,  which  has  been 
found  to  be  a  vitrophyrio  biotite-latite,  somewhat  resembling  petro- 
graphically  certain  facies  of  the  biotite-augite-latite  forming  the  second 
flow  of  the  series,  and  which  is  generally  found  resting  upon  the  Table 
Mountain  flow  when  the  two  lavas  occur  together.  Chemical  evidence 
seems  to  indicate,  however,  that  it  is  perhaps  a  remnant  of  a  distinct 
and  earlier  flow  wliicli  preceded  the  Table  Mountain  flo'w. 

Between  the  vitrophyric  lava  and  the  augitelatite  cap  occurs  a  very 
thin  layer  of  reddish  lava,  of  somewhat  uncertain  affinities,  which  has 
been  found  at  only  one  other  point,  near  Glover  Meadow,  and  is  there 
apparently  beneath  the  Table  Mountain  flow.  There  is  thus  an  indica- 
tion that  the  long  Table  Mountain  flow  was  not  really  the  first  of  the 
latitic  eruptions,  but  may  have  been  preceded  by  a  vitrophyric  lava 
very  similar  to  the  biotite-augite-latite  which  preceded  the  Dardanelle 
flow.  The  field  studied,  however,  affords  no  certain  evidence  on  this 
point,  and  it  must  be  left  as  a  possible  contingency  that  may  meet 
with  confirmation  or  denial  when  the  geology  of  the  Dardanelles  quad- 
rangle is  fully  investigated. 

Immediately  to  the  north  of  Mill  Greek  there  is  a  small  mass  of  the 
vitrophyric  lava  hanging  upon  the  slope  of  a  small  spur  overlooking 
the  Stanislaus.  It  is  evidently  a  continuation  of  the  fragment  south 
of  Mill  Greek,  but  here  occurs  alone,  resting  upon  the  edges  of  the 
Galaveras  quartzite. 

Following  up  the  western  bank  of  the  North  Fork  of  the  Stanislaus, 
a  small  remnant  of  the  Table  Mountain  flow  is  found  about  a  mile  and 
a  half  east  of  Manuel's,  perched  on  the  brink  of  the  canyon  at  an 
elevation  of  about  3,200  feet  and  resting  immediately  on  the  granite. 

A  quarter  of  a  mile  farther  upstream  an  interesting  portion  of  the 
flow  is  encountered,  which  extends  along  the  river  almost  continuously 
for  3}  miles  to  Squaw  Hollow.  The  comparatively  shallow  drainage 
area  of  Love  Greek  is  separated  along  this  distance  from  the  deeper 
canyon  of  the  North  Stanislaus  by  an  even,  flat- topped  ridge,  capi)ed 
for  the  greater  part  of  its  length  by  andesitic  tuff  and  breccia.  The 
Table  Mountain  flow  not  only  occupies  the  greater  part  of  the  valley  of 
Love  Greek,  but  also  forms  a  distinct  bench  on  the  river  side  of  the 
ridge,  just  below  its  crest.  The  outer  edge  of  this  bench  is  nearly 
always  a  vertical  clifl',  and  the  latite  can  generally  be  seen  resting  upon 
the  granite.  The  relation  to  the  andesitic  breccia  at  the  rear  of  the 
terrace  is  not  easily  determined.  It  is  not  always  plain  whether  the 
andesite  breccia  is  the  later  and  rests  upon  the  latite,  as  the  mapping 
at  first  sight  suggests,  or  whether  the  latter  is  really  the  younger  rock^ 
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which,  having  flowed  down  a  channel  cut  through  the  breccia,  has  by 
a  curions  coincidence  left  its  remnants  lying  unconformably  upon  lioth 
granite  and  breccia  in  such  a  way  as  to  conceal  their  contact.  In  spite 
of  its  inherent  improbability,'  there  are  indications  which  x>oint  to  the 
latter  hypothe&is  as  the  true  one,  especially  as  a  similar  relationship 
was  observed  east  of  Douglas  Flat.  That  such  a  condition  does  obtain 
only  a  short  distance  away  is  shown  at  a  point  1  j^  miles  south  of  Squaw 
Hollow.  (PI.  lY.)  Here  the  nearly  horizontal  beds  of  light-gray 
andesitic  breccia,  with  an  aggregate  thickness  of  700  feet,  are  well 
exposed  in  a  steep,  bare  slope,  the  lowermost  bed  reposing  on  the 
granite.  The  base  of  the  Table  Mountain  flow  is  also  very  well 
exposed,  and  can  be  seen  resting  in  striking  uncomformity  upon  the 
eroded  edges  of  the  horizontal  breccia  beds,  the  plane  of  contact  slop- 
ing down  toward  the  river  at  an  angle  of  about  20  or  25  degrees.  The 
bottom  of  the  flow  is  separated  from  the  breccia  by  a  thin  layer  of 
andesitic  rubble  or  conglomerate,  evidently  derived  from  the  under- 
lying beds.  Above  this  somewhat  angular  conglomerate  comes  the 
vesicular  and  more  or  less  brecciated  under  surface  of  the  massive 
latitic  flow,  passing,  a  little  higher  up,  into  a  horizontally  platy  struc- 
ture, which  in  turn  is  succeeded  by  a  rude  columnar  parting.  Althongh 
the  base  of  the  flow  slopes  down  toward  the  bottom  of  the  canyon  at  a 
considerable  angle,  its  upper  surface  is  more  nearly  level  and  forms 
a  gently  sloping  bench,  which  breaks  off  abruptly  toward  the  river  in 
clifls  from  100  to  150  feet  in  height. 

There  is  thus  proof  at  this  point,  not  only  that  the  Table  Mountain 
flow  rests  unconformably  above  a  considerable  thickness  of  the  aude- 
sitic  breccias,  but  that,  at  the  time  of  its  extrusion,  the  latter  beds  had 
been  extensively  eroded  and  a  channel  cut  in  them,  which,  here  at 
least,  was  closely  coincident  with,  though  not  so  deep  as,  the  present 
canyon  of  the  Korth  Stanislaus. 

Near  the  crest  of  the  ridge  the  Table  Mountain  flow  becomes  quite 
thin,  and  is  overlain  by  blotite-augite-latite  about  100  feet  in  thickness, 
which  in  turn  is  capped  by  about  75  feet  of  augite-latite,  here  occupy- 
ing the  summit  of  the  ridge.  This  upper  flow  is  lithologically  nearly 
identical  with  the  Table  Mountain  flow,  but  has  somewhat  smaller 
})lagiocIase  phenocrysts,  and  on  account  of  its  position  is  correlated 
with  the  Dardanelle  flow.  The  biotiteaugitelatite  occurs  in  three  other 
places  on  the  river  slope  of  the  ridge,  in  every  case  in  small  patches 
resting  upon  thicker  masses  of  the  Table  Mountain  flow.  It  is  best 
seen,  however,  to  the  west  of  the  ridge,  in  the  little  valley  of  Love 
Creek. 

A  few  yards  east  of  McKay's  mill  the  attention  is  arrested  by  a  low, 
gently  arching  lobe  of  dark-gray  lava,  which  rises  Irom  the  narrow 
floor  of  the  valley  with  so  clean  and  bare  a  surface  that  it  appears  to 
have  been  erupted  within  historical  times.  Its  surface  shows  no  sign  of 
weathering,  and  is  divided  by  cracks  into  rough  polygonal  blocks  from 
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a  foot  to  2  feet  in  diameter.  The  rock  cleaves  most  readily  trans- 
verse to  these  rade  vertical  columns,  the  cleavage  faces  showing  the 
characteristically  abundant,  glistening  biotite  crystals  of  the  biotite- 
augite-latite.  Upstream  from  McKay's  mill  the  latite  is  found  to  fill 
most  of  the  bottom  of  the  little  canyon,  with  a  final  isolated  patch 
resting  in  the  col  at  its  head.  As  the  ravine  itself  is  excavated  in 
granite,  it  is  evident  that  it  must  have  existed  in  substantially  its 
present  shape  before  the  lava  flow  took  possession  of  its  stream  bed. 
In  other  words,  it  is  a  remnant  of  a  small  Neocene  valley.  This  result 
is  startling  when  it  is  remembered  that  the  main  Stanislaus  Elver  has 
cut  a  gorge  1,000  feet  deep  directly  across  the  Table  Mountain  flow 
ai>on  which  a  portion  of  this  biotiteaugite-latite  rests,  while  near 
Sonora  the  waste  of  the  surrounding  country  has  been  sufficient  to  leave 
the  same  flow  as  a  mountain  mass,  conspicuous  for  miles  around.  But, 
startling  as  it  appears,  there  seems  to  be  no  avoidance  of  the  conclusion 
here  drawn.  This  survival  explains  why  the  old  peneplain  character  is 
better  preserved  in  this  portion  of  the  Sierra  slope  than  in  the  foothill 
region ;  the  rocks  are  more  homogeneous  and  resistant,  and  the  active 
erosion  is  largely  concentrated  in  the  deep  canyon-cutting  of  the 
longer  and  more  vigorous  streams.  This  phase  of  denudation,  although 
productive  of  striking  results,  is  least  calculated  to  obscure  the  pene- 
plain character  of  the  surface  upon  which  it  acts.  It  is  quite  probable 
that  the  present  small  stream  of  Love  Creek  has  had  its  cutting  power 
greatly  decreased  by  the  capture  of  its  former  head- water  drainage  by 
the  deepening  and  widening  of  the  Korth  Stanislaus  Canyon. 

Near  Squaw  Hollow  the  line  of  the  flow  turns  eastward  and  crosses 
the  present  canyon  of  the  North  Fork  of  the  Stanislaus,  another  obvious 
instance  of  deep  cutting  since  the  eruption  of  the  lavas.  This  canyon 
is  not  to  be  compared  to  that  of  the  Middle  Stanislaus,  but  some  idea 
of  its  depth  and  the  steepness  of  its  walls  may  be  gained  when  it  is 
stated  that  the  trail  connecting  the  two  groves  of  mammoth  trees 
crosses  at  this  point  on  a  narrow  bridge,  and  a  horseman  must  travel 
more  than  12  miles  in  a  straight  line  up  or  down  the  stream  before 
coming  to  another  practicable  crossing. 

Two  miles  east  of  Squaw  Hollow  a  remnant  of  the  Table  Mountain 
flow  occurs  resting  upon  a  ridge  of  granite  and  surmounted  by  a  small 
patch  of  the  biotite-augitelatite.  Another  fragment  occurs  on  the 
same  ridge  a  little  farther  east.  From  these  small  areas  there  is  a 
considerable  gap  in  the  continuity  of  the  lava  flows,  until  they  are  met 
with  again,  some  3  miles  to  the  east,  in  the  upper  drainage  of  Gris- 
wold  Creek.  The  most  interesting  occurrence  here  is  about  IJ  miles 
south  of  Fennessy  Meadow,  on  the  divide  between  Griswold  and  Skull 
creeks,  where  a  portion  of  the  biotiteaugite-latite  can  be  plainly  seen 
resting  upon  the  andesite  breccia,  and  in  turn  covered  by  a  second  bed 
of  the  latter.  The  volcanic  rocks  at  this  point  cap  a  small  elliptical 
hill  and  rest  upon  the  basal  granite  of  the  region.    At  the  eastern  end 
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of  the  liill  the  latite  is  about  40  feet  thick,  and  well  exposed  on  the 
sontheni  side,  resting  upon  the  breccia.  Above  the  latite  is  a  bed  of 
soft,  light-colored  taff,  about  15  feet  thick,  which  in  turn  is  overlain  by 
the  ordinary  andesitic  breccia  which  caps  the  hill.  At  the  west  end  of 
the  liill  a  similar  sequence  is  exposed,  only  here  the  latite  is  not  more 
than  aboat  25  feet  thick,  and  rests  directly  upon  the  granite.  Just  to 
the  east  of  the  hill  is  a  strip  of  augitelatite  which  appears  to  underlie 
the biotiteaugite-latite,  but  the  relation  is  not  clearly  shown.  Other 
considerable  masses  of  augite  latite  occur  on  Griswold  Creek  above 
Fennessy  Meadow,  but  they  were  somewhat  hastily  examined,  and  it 
is  not  known  whether  they  should  be  correlated  with  the  Table  Moan- 
tain  flow  or  with  the  Dardanelle  flow. 

Kear  the  head  waters  of  Beaver  Creek  the  andesitic  breccia  surrounds 
an  area  of  granite,  x>ortions  of  which  are  higher  than  the  bottom  of  the 
breccia,  indicating  a  considerable  irregularity  in  the  old  peneplain  at 
this  place*.  The  biotiteaugite-latite  occurs  at  three  x>oints  about  the 
edge  of  this  inclosed  area,  resting  on  the  granite  at  the  base  of  the 
breccia,  and  apparently  overlain  by  the  latter.  The  southernmost  of 
the  three  i)atches  is  overlain  by  a  portion  of  the  Dardanelle  flow. 

The  line  of  the  latitic  flows  crosses  the  main  breccia  ridge  at  this 
point  and  appears  on  its  eastern  side  in  the  drainage  area  of  the  Middle 
Stanislaus.  Whether  the  flows  are  really  continuous  under  a  portion 
of  the  andesitic  breccias  is  a  question  that  was  not  determined  with 
absolute  certainty.  The  mapping  indicates  such  a  continuance,  and 
the  hy]>othesis  is  strengthened  by  the  fact  that  on  the  eastern  side  of 
the  ridge  a  portion  of  the  sloping  ternice  formed  by  the  Dardanelle 
flow  and  the  underlying  biotiteaugite-latite  is  occupied  by  a  small 
meadow,  with  strong  springs  issuing  from  beneath  the  andesitic  breccia 
at  its  rear.  As  such  springs  are  not  common  along  the  sides  of  these 
ridges,  save  where  the  porous  breccia  beds  rest  upon  nn  impervioas 
foundation,  the  presumption  is  that  the  massive  Dardanelle  flow  here 
passes  beneath  a  portion  of  the  clastic  series. 

To  the  south  and  east  of  Clover  Meadow  the  latites  are  well  oxiK>sed. 
They  occupy  in  general  the  crest  of  the  ridge  already  described  as 
running  eastward  toward  the  Dardanelles,  and  rest  with  evident  uncon- 
formity upon  the  andesitic  breccias  and  tufls,  or  directly  upon  the 
granite,  as  seen  about  a  mile  to  the  south  of  Clover  Meadow.  All 
three  of  the  flows  are  represented  on  the  ridge.  The  earliest  or  Table 
Mountain  flow  is  the  most  extensive,  and  rests  upon  a  rather  uneven 
surface  of  the  clastic  andesites.  It  varies  greatly  in  thickness  from 
X)oint  to  point,  and  has  a  warped  and  twisted  surface,  rendering  its 
mapping  difficult  on  a  small  scale.  At  the  western  end  of  the  ridge, 
about  half  a  mile  due  east  of  the  small  pond  in  Clover  Meadow, 
occurs  an  insignificant  patch  of  the  red  lava,  identical  with  that 
found  south  of  Mill  Creek,  and  occupying  a  position  below  and 
apparently  geologically  beneath  the  Table  Mountain  flow.    Kear  the 
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eastern  end  of  the  ridge  the  contact  of  the  latite  w^ith  the  elastic 
andesite  is  finely  shown  (PI.  V).  The  lower  portion  of  the  massive 
flow  is  usually  highly  vesicular,  and  at  the  point  shown  in  the  illus- 
tration there  is  a  cavity  about  3  feet  in  height  in  the  under  side  of  the 
flow,  its  interior  being  lined  with  exceedingly  frothy  lava.  At  a  short 
distance  from  the  bottom  the  latite  becomes  less  vesicular  and  takes 
on  the  usual  platy  structure,  passing  with  increasing  thickness  into 
columnar  parting.  The  character  of  the  underlying  andesite  at  this 
place  is  shown  in  PL  VI.  The  material  shows  a  rude  stratification 
and  the  fragments  are  rounded  or  subangular,  indicating  that  they 
weie  water  deposited. 

As  already  noted,  the  eastern  end  of  the  ridge  falls  ofi'  abruptly  in  a 
high  bluff,  in  which  are  exposed  over  400  feet  of  nearly  horizontal  beds, 
composed  of  andesitic  sands  and  gravels  partly  consolidated.  They 
form  a  part  of  the  andesitic  tuff  series,  but  are  somewhat  more  water- 
worn  and  better  stratified  than  usual  in  this  region.  (PI.  YII.)  The 
craggy  masses  in  the  upper  right-hand  corner  of  the  illustration  are 
composed  of  an  andesitic  breccia,  which  lies  at  a  considerable  angle 
and  unconformably  upon  the  stratified  andesitic  beds  and  underlies  the 
Table  Mountain  flow.  It  appears  to  belong  to  the  period  of  latitic 
eruptions,  and  to  have  immediately  preceded  the  first  of  these.  It 
has  very  little  horizontal  persistence,  but  is  probably  the  equivalent  of 
the  conglomerate  noted  in  a  similar  position  beneath  the  lower  latite 
flow,  east  of  McKay's  mill. 

At  the  western  end  of  a  little  meadow  lying  on  the  crest  of  the  ridge, 
near  its  eastern  end,  the  Table  Mountain  flow  exhibits  the  interesting 
rounded  forms  shown  in  PI.  VIII.  These  recall  certain  spheroidal 
structures  occurring  in  the  Mesozoic  basalts  at  Point  Bonita,^  in  the 
Coast  Eanges,  although  they  are  not  so  perfect  as  the  latter.  They 
are  clearly  not  due  to  weathering  and  exfoliation,  as  the  surface 
shown  is  perfectly  bare  of  soil  and  exhibits  only  the  merest  traces  of 
superficial  decomposition.  It  is  undoubtedly  a  structure  produced 
during  the  cooling  of  the  molten  mass,  and  is  replaced  a  few  yards  away 
by  the  ordinary  columnar  structure  (PI.  IX).  The  surface  shown  in  the 
illustration,  PI.  VIII,  is  probably  but  little  different  from  that  of  the 
original  flow,  and  exhibits  well  its  locally  rolling  character.  That  the 
ice  at  one  time  surmounted  the  ridge  is  indicated  by  the  granitic  bowl- 
ders which  occur  perched  here  and  there  upon  the  lavas,  but  it  does 
not  appear  to  have  acted  as  an  effective  eroding  agent. 

At  various  places  on  the  ridge  the  biotiteaugite-latite  rests  upon  the 
Table  Mountain  flow  with  an  average  thickness  of  something  less  than 
50  feet,  while  on  top  of  it  again  are  masses  of  the  Dardanelle  flow,  with 
an  observed  thickness  of  100  feet.  This  latter  rock  generally  shows  a 
smaller  columnar  structure  than  the  Table  Mountain  flow,  the  columns 
being  rarely  a  foot  in  diameter  and  usually  short  and  irregular. 

^Univ.  of  Calif.,  Dept.  Geol.,  Ball.,  VoL  I.,  180a-M,  pp.  71-lU. 
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Probably  no  known  area  in  the  Sierra  Nevada  presents  a  more  inter- 
esting succession  of  volcanic  rocks  tlian  the  cluster  of  peaks  known 
as  the  Dardanelles.  As  a  whole  they  have  never  been  closely  studied, 
and  the  present  information  has  been  derived  merely  from  a  short 
reconnaissance  of  the  western  peak,  and  an  ascent  to  its  summit 
This  peak  is  made  up  of  a  series  of  volcanic  flows  resting  upon  the 
granite  as  a  basement,  at  an  elevation  of  about  7,500  feet  above  sea. 
On  the  west  side  (the  side  shown  in  PI.  Ill)  the  lower  member  of  the 
volcanic  series  is  conix)osed  of  several  flows  of  olivinebasalt,  aggre- 
gatiug  from  500  to  GOO  feet  in  thickness.  This  basalt  has  suflered 
greater  decomposition  than  the  latites,  aud  forms  a  steep,  weathered 
slope,  leading  up  to  the  base  of  the  lofty  clififB  which  give  the  'pesk  its 
striking  outline.  That  the  rocks  composing  this  slope  are  true  surface 
flows  is  indicated  by  the  frequent  vesicular  and  amygdaloidal  bands 
from  10  to  40  feet  in  thickness,  which  are  exix>sed  in  the  small  gullies 
channeling  the  weathered  rock.  The  vesicles  are  usually  lined  with 
zeolites  in  the  form  of  thin  incrustations. 

Besting  sometimes  directly  upon  the  olivinebasalt,  sometimes  sep- 
parated  from  it  merely  by  a  thin  layer  of  volcanic  conglomerate,  is  a 
thick  mass  of  dark,  columnar  augite-latite,  forming  a  vextical  cliif 
over  400  feet  in  height.  The  lower  25  or  30  feet  of  the  clifl^  face  shows 
a  very  vesicular  facies,  becoming  compact  and  columnar  higher  up.  A 
short  distance  away  from  the  mountain  it  could  be  seen  that  the  col- 
umns became  much  larger  some  distance  up  the  cliff,  but  it  was  not 
possible  to  determine  whether  this  difference  in  size  was  significant  of 
any  division  into  an  upper  and  lower  flow,  or  whether  the  whole  cliff 
face  consisted  of  the  Table  Mountain  flow.  Hand  specimens  from  the 
base  of  the  cliff  show  a  facies  much  like  the  typical  Dardanelle  flow, 
while  fragments  fallen  from  the  upper  portions  exhibit  the  thoroughly 
characteristic  features  of  the  Table  Mountain  facies.  The  difference, 
however,  is  not  greater  than  might  easily  obtain  between  the  middle 
and  basal  portions  of  a  single  thick  flow. 

The  conglomerate,  mentioned  as  occurring  between  the  olivine-basalt 
and  the  base  of  thelatite,  is  composed  chiefly  of  waterworn  volcanic 
pebbles,  some  of  which  are  identical  with  the  underlying  basalt,  while 
others  appear  to  be  audesitic,  or  possibly  latitic,  in  character.  The 
bed  is  a  lenticular  one,  about  12  feet  in  thickness  and  of  small  lateral 
extent. 

Ehyolitic  material  was  not  observed  on  the  west  side  of  the  i)eak,  bat 
an  area  of  massive  rhyolite  is  shown  on  the  map  just  west  of  the  peak 
and  crossed  by  the  trail  going  down  to  Highland  Creek.  This  is  the  only 
area  of  undoubtedly  massive  rhyolite  met  with  in  the  district  embraced 
by  the  map.  It  rests  immediately  upon  the  granite,  and,  like  the  rhyo 
litic  tuff  of  the  region,  is  probably  older  than  the  andesites  and  latites. 

Above  the  heavy  columnar  Table  Mountain  flow,  and  forming  the 
extreme  summits  of  the  West  Dardanelle,  some  rounded,  dumpling- 
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shaped  masses  could  be  seen,  which  the  glass  showed  to  have  the 
smaller  columnar  structure  generally  associated  with  the  uppermost, 
or  Dardanelle  How. 

On  the  southeast  side  the  ascent  to  the  top  of  the  peak  is  not  diffi- 
cult. It  was  found  that  the  lowermost  member  of  the  volcanic  series 
on  this  side  is  a  rhyolitic  tuflf,  inclosing  foreign  waterworn  pebbles,  and 
about  50  feet  thick,  probably  resting  on  the  granite,  although  the  base 
was  not  seen.  Above  the  tuff  the  same  olivinebasalt  already  men- 
tioned is  exposed  for  a  thickness  of  150  feet.  The  succeeding  300  feet 
of  vertical  elevation  is  occupied  by  a  very  rough  talus  slope,  composed 
of  fallen  columns  from  the  cliffs  above,  which  on  this  side  show  a 
height  of  nearly  500  feet  by  aneroid  barometer.  The  lower  200  feet  of 
the  cliff  exposed  is  coarsely  and  somewhat  irregularly  columnar; 
toward  the  top  this  passes  gradually  into  a  zone  characterized  by  a 
horizontally  platy  structure,  which  in  turn  is  succeeded  by  an  irregu- 
larly jointed  and  vesicular  upper  portion,  becoming  a  flow  breccia  at 
the  extreme  top.  No  evidence  was  found  on  this  side  of  the  mountain 
to  indicate  that  this  thickness  of  500  feet  is  made  up  of  any  more  than 
the  single  Table  Mountain  flow.    Its  bottom,  however,  was  not  seen. 

On  the  top  of  this  thick  flow,  exposed  in  the  saddles  between  the 
three  summits  shown  on  the  map,  lies  the  biotite-augite-latite  of  the 
second  flow,  here  50  feet  in  thickness. 

The  summits  themselves  are  composed  of  remnants  of  the  Dardanelle 
flow,  which  on  the  western  knob  has  a  thickness  of  at  least  ICO  feet. 
It  shows  the  usual  small  columns  and  fresh  bare  surface,  its  dissection 
being  due  rather  to  an  undermining  and  falling  away  of  the  columns 
than  to  its  own  weathering.  The  entire  thickness  of  the  latites  here 
ex]K)sed  is  at  least  710  feet,  and  of  the  entire  volcanic  accumulatign 
above  the  granite  1,210  feet.  These  figures,  however,  are  from  aneroid 
readings,  while  the  topographical  map  would  indicate  a  total  thickness 
of  1,400  feet.  It  is  noteworthy  that  this  thickness  does  not  include 
any  of  the  ordinary  andesitic  breccia  which  elsewhere  occurs  in  such 
volume  beneath  the  latites. 

The  Dardanelle  Gone,  9,529  feet,  the  highest  peak  of  the  group,  was 
not  visited.  It  owes  its  name  to  its  sharp  conical  summit  as  seen  from 
the  west,  but,  like  the  West  Dardanelle,  appears  to  be  made  uj)  of 
horizontal  volcanic  rocks  resting  upon  the  granite.  The  lower  beds 
are  light  in  color,  suggesting  rhyolitic  or  andesitic  tuff's. 

The  view  from  the  summit  of  the  West  Dardanelle  is  in  many  ways 
an  exceedingly  interesting  one.  In  the  immediate  foreground,  to  the 
west  and  north,  lies  a  broad  basin  of  bare,  ghiciated  granite,  rounded 
and  polished  by  the  ice,  and  dotted  here  and  there  with  lakes  or  grassy 
meadows.  To  the  south  lies  the  gorge  of  the  Middle  Stanislaus — too 
deep  and  narrow  for  its  bottom  to  be  seen,  even  from  such  a  vantage 
point.  But  if  the  cj'es  are  withdrawn  from  what  lies  just  below  them 
and  allowed  to  sweep  the  horizon,  the  attention  is  at  once  attracted  by 


26  LAVA   FLOWS   OF   THE   SIERRA   NEVADA.  [bulu». 

tbe  several  i)eak8  of  similar  stracture  to  that  npon  which  the  observer 
stands;  that  is,  they  are  made  up  of  nearly  horizontal  flows  or  breccia 
beds,  resting  upon  a  granitic  basement.  Not  only  are  they  of  similar 
structure,  but  they  stand  with  their  tops  close  to  an  imaginary  plaue 
having  a  noticeable  slope  to  the  southwest,  the  general  western  slope 
of  the  range,  which  is  rendered  more  apparent  when  seen  from  so  high 
an  altitude.  Toward  the  west  the  ridges  are  lower,  and,  as  has  been 
shown,  are  composed  in  part  of  the  same  latitic  flows.  To  the  eaat 
and  northeast  they  are  higher  and  less  continuous,  being  frequently 
isolated  peaks,  and  less  is  known  of  the  nature  of  their  volcanic  caps. 
It  is  probable  that  they  are  in  part  composed  of  latite,  as  Whitney^ 
mentions  the  occurrence  of  lava  similar  to  the  Table  Mountain  flow 
south  of  Hermit  Valley.  But  they  are  probably  largely  made  up  of 
the  ordinary  andesitic  breccia  of  the  range.'^  This  appears  to  be 
especially  true  of  the  ridges  to  the  southeast  across  the  main  Stanislaus 
Biver.  It  is  evident  that  in  Tertiary  times  this  portion  of  the  range 
was  a  peneplain,  or  a  surface  of  comparatively  gentle  relief,  which  at 
the  end  of  the  Neocene  was  covered  by  volcanic  tuffs  and  flows. 
Moreover,  the  latite  now  crowning  the  Dardanelles  can  not  mark  the 
upi)er  limit  of  this  accumulation,  for,  as  has  been  shown  in  the  preced- 
ing pages,  these  lavas  flowed  down  channels  in  the  andesite,  and  were 
in  turn  covered  by  fresh  accumulations  of  the  same  breccia.  The  only 
remnants  of  all  this  volcanic  covering  now  visible  from  the  summit  of 
the  West  Dardanelle  are  a  few  residual  peaks  and  ridges  which,  owing 
to  a  more  resistant  capping,  or  to  other  causes,  have  survived  the  general 
degradation.  The  picture  of  profound  denudation,  shown  in  the 
uncovering  of  the  old  granite  surface  and  its  deep  trenching  by  such 
streams  as  the  Stanislaus,  would  be  impressive  in  any  case,  but  it 
becomes  doubly  so  when  it  is  remembered  that  all  this  has  taken  place 
in  post-Tertiary  times. 

Thus  far  the  latitic  lavas  have  been  described  as  if  they  were  confined 
in  their  distribution  to  the  main  line  of  flow  outlined  in  the  preceding 
pages.  But  this  is  not  entirely  the  case.  As  shown  on  the  accompany- 
ing map,  the  biotite-augitelatite  occurs  in  small  isolated  areas  at  con- 
siderable distances  from  the  main  flow-axis,  even  appearing  in  the 
drainage  area  of  the  Mokelumne  Eiver,  to  the  north  of  the  Stanislaus 
Basin.  It  is  possible  that  there  may  be  a  few  more  of  these  patches 
fhan  have  been  indicated,  as  they  frequently  occur  very  unobtrusively 
near  the  contact  of  the  andesite  breccias  with  tiie  underlying  granite, 
and  are  often  concealed  in  the  heavy  timber.  In  such  situations  it  is 
generally  impossible  to  determine  positively  whether  the  latite  really 
underlies  the  andesite  or  vice  versa.  South  of  the  Middle  Stanislaus 
are  several  small  areas  of  the  bio tite-augite- latite  which  plainly  rest 
uiK)n  the  andesitic  breccias  and  tufis,  in  most  cases  with  evident  uncon- 


1  Auriferous  Gravels,  1880,  p.  131. 

»  See  Turner.  Geology  of  the  Sierra  Norada :  SeTentoenth  Ann.  Kept.  U.  S.  Geol.  Surrey,  Part  1, 189G. 
pp,  708-709,  for  some  i;;tere»tlng  notes  ou  tkia  Teflon,  with  views  of  the  andesite  breccia  (PL  XXXVI). 
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fonnity.  This  relation  is  well  shown  about  2  miles  southeast  of  Mount 
Knight,  where  the  latite,  beginning  with  a  point  on  tlie  top  of  the 
ridge  overlooking  the  Middle  Stanislaus,  runs  obliquely  down  over  the 
beveled  edges  of  the  nearly  horizontal  clastic  andesite,  resting  finally 
on  the  schists  of  the  Bed-rock  series  just  above  Eose  Creek. 

As  will  be  seen  in  the  section  devoted  to  the  petrography  of  the  latites, 
the,biotite-augite-latite  has  characteristics  that  render  its  distinction 
from  a  tuff  not  always  Ciisy.  The  fact  that  it  has  a  wider  distribution 
than  the  two  undoubted  massive  Hows,  also  suggests  that  it  may  have 
had  a  different  origin.  But  the  field  evidence  does  not  support  the 
view  tljat  it  is  in  any  sense  a  water-deposited  tuff.  It  is  entirely 
devoid  of  the  horizontal  bedding  characteristic  of  the  known  tuffs  of 
the  region,  and  on  the  other  hand  it  possesses  the  more  or  less  uneven 
upper  and  lower  surfaces,  and  the  ability  to  lie  upon  perceptible  slopes, 
which  are  characteristic  of  true  lava  streams.  It  also  resembles  lavas 
in  being  coarsely  columnar  in  structure,  although,  as  has  been  shown, 
this  structure  may  also  occur  in  undoubted  tuffs.  The  basal  contact 
of  the  biotite-augite-latite  was  nowhere  seen  sufficiently  well  exposed 
to  give  a  decisive  answer  to  the  question  whether  it  is  tuffaceous  or 
massive  in  character. 

PETROGRAPHT  OF    THE    IjATITES  AXD    OF    THE  OTHER 
VOLCANIC  ROCKS  ASSOCIATED  WITH  THEM. 

As  frequently  emphasized  in  the  preceding  account  of  its  distribu- 
tion, the  lava  composing  the  Table  Mountain  and  Dardauelle  flows  is 
dark  in  color  and  basaltic  in  general  appearance.  The  earlier  writers, 
without  exception,  referred  to  it  as  basalt,  and  until  very  recently  no 
reason  had  appeared  for  revising  their  determination.  In  1895,  how- 
ever, Turner  wrote  as  follows : 

The  basalt  of  the  Tnolnmne  Table  Monntain  is  also  a  dark,  heavy  rock,  but  as  may 
be  noted  below  [referring  to  an  accojnpauying  chemical  analysis]  has  an  unusually 
high  percentage  of  silica  for  a  basalt.  It  is  also  characterized  macroscopically  by 
containing  numerous  cavities  and  tabular  porphyritio  feldspars  which  are  sometimes 
half  an  inch  long.' 

In  a  later  paper,  published  after  the  field  seasons  of  1895  and  1896, 
occurs  the  following  paragraph : 

Tertiary  trachytes  are  known  thus  far  only  in  the  area  of  the  Big  Trees  sheet. 
They  occur  both  as  tuffs  (f)  and  massive  flows,  the  latter  strongly  resembling 
basalt  in  macroscopic  appearance.  They  are  placed  with  the  trachytes  chiefly  on 
the  basis  of  their  chemical  composition.  Indeed,  the  Tuolumne  Table  Monntain 
basalt  has  so  high  an  alkali  content  that  it  is  placed  in  the  table  with  the  trachytes 
for  comparison.  This  flow  can  be  traced  from  Knights  Ferry,  in  Stanislaus  County, 
across  the  Sonora  area  into  the  Big  Trees  district,  not  f:ir  from  wliere  specimens 
85  and  86  Tuolumne  were  collected.  As  the  writer  has  ouly  cursorily  examined 
these  trachytes,  the  matter  of  their  classificatiou  will  not  be  further  considered  at 
present.  2 

1  Bocks  of  the  Sierra  Nevada:  Fonrteentli  Ann.  Ilept.  U.  S.  Geol.  Sarvey,  Fart  II,  1894,  p.  491. 
*  Further  contributions  to  the  geology  of  tho  Sierra  Kevada:  Seventeenth  Ann.  Sept.  IT.  S.  Geol. 
8iirT«7«  Ptrt  1, 1806,  p.  729. 
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By  way  of  preliminary  explanation,  it  may  be  stated  that  both  tbe 
^^ trachytes''  and  the  '^basalt"  referred  to  in  the  foregoing  citation 
are  portions  of  the  latitio  flows  which  form  the  subject  of  the  present 
paper.  This  separation  into  trachyte  and  basalt,  it  will  appear,  was 
not  without  excuse  so  long  as  hand  specimens  from  somewhat  widely 
separated  localities  were  made  the  basis  for  such  distinction,  and  tbe 
mere  fact  that  lavas  l)elonging  to  one  chemical  and  iiiineralogical  type, 
if  not,  in  some  cases,  to  one  flow,  could  be  tentatively  classed  as 
trachytes  in  one  place  and  basalts  in  another,  is  not  without  its  bear- 
ing on  the  question  of  their  proper  classification. 

THE  TABLE  MOUNTAIN  FLOW. 

Megascopically  the  Table  Mountain  latite  shows  great  uniformity, 
from  the  end  of  the  flow,  near  Knights  Ferry,  to  the  Dardanelles,  tbe 
highest  point  at  which  it  has  been  studied.  It  may  become  locally 
vesicular,  especially  at  tbe  top  and  bottom  of  the  flow,  or  show  shght 
variations  in  the  number  and  si^e  of  tlie  phenocrysts,  but  in  general 
the  description  of  any  one  hand  specimen  will  apply  with  but  slight 
modiflcation  to  any  portion  of  the  60  miles  of  flow. 

A  specimen  (1820  S.  N.)  from  just  west  of  Parrott  Ferry,  at  the 
point  where  the  river  has  cut  its  gorge  across  the  line  of  the  lava 
stream,  may  be  considered  as  typical.  This  is  a  dark  rock,  of  compact 
texture  and  basaltic  aspect,  characterized  by  an  abundance  of  large 
glassy  i>lagioclase  phenocrysts  lying  in  a  dense,  nearly  black  ground- 
mass.  The  plagioclases  are  tabular  parallel  to  the  brachypinacoidal 
faces,  a  common  size  being  about  2  '"™  in  thickness,  8  "™  in  breadth, 
and  10  '"'"  in  length.  A  length  of  15  ""^  may,  however,  be  frequently 
observed.  The  cleavage  faces,  on  the  freshly  fractured  rock  surfaces, 
always  show  twinning  according  to  the  albite  law,  and  not  infrequently 
an  additional  twinning  following  the  Carlsbad  law.  Dark  olive-green 
augite  can  be  distinguished  in  the  form  of  phenocrysts,  but  it  is  neither 
an  abundant  nor  a  conspicuous  constituent  as  compared  with  the 
plagioclases.  The  rock  is  somewhat  vesicular,  the  vesicles  being 
usually  elongated  in  the  direction  of  flow,  and  occasionally  filled  with 
calcite. 

Under  the  microscope  the  large  plagioclase  crystals  are  by  far  the 
most  conspicuous  mineral  in  the  slide.  Augite  is  much  less  abundant, 
but  occurs  in  phenocrysts  of  considerable  size  and  usually  of  irregular 
outlines.  Olivine  is  moderately  abundant  in  small,  more  or  less  idio- 
morphic  phenocrysts  up  to  0.5  "»°*  in  length.  The  groundmass  is 
hyalopilitic. 

The  large  plagioclases  generally  show  approximate  crystallographic 
outlines,  but  they  are  often  rounded  and  sometimes  deeply  embayed. 
Although  perfectly  fresh,  they  are  apt  to  bo  crowded  with  inclusions  of 
^ark,  glassy  base,  giving  them  a  mottled  appearance  not  unlike  the 
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crystal  figured  by  Eosenbusch'  from  a  Hungarian  augiteandesite. 
They  are  invariably  twinned  in  accordance  with  the  albite  law,  but 
the  resulting  lamellae  are  of  very  different  widths,  ranging  from  those 
just  visible  up  to  0.5  """  or  over.  The  frequent  combination  of  Carls- 
bad with  albite  twins  renders  the  determination  of  the  feldspars  by 
Michel  Levy's  method  comparatively  easy.  In  a  section  at  right  angles 
to  the  plane  of  the  brachypinacoid,  angles  of  extinction  were  obtained 
on  each  half  of  the  Carlsbad  twin  of  14.5o  and  33.5o,  indicating  a  labra- 
dorite  with  about  the  composition  Ab3An4.  A  section  cut  approxi- 
mately parallel  to  thebrachypinacoid  and  revealing  no  twinning  showed 
the  emergence  of  a  slightly  oblique  acute  bisectrix  and  gave  an  extinc- 
tion angle  of  about  16°  with  the  basal  cleavage,  the  angle  varying 
somewhat  for  different  portions  of  the  crystal. 

Pericline  lamella)  are  occasionally  observed  in  conjunction  with  the 
albite  twinning. 

An  attempt  was  made  to  determine  the  specific  gravity  of  the  pla- 
gioclase  phenocrysts  by  suspending  fragments  in  Thoulet  solution. 
Some  very  small  and  apparently  pure  grains  neither  floated  nor  sank 
at  2.684,  but  the  specific  gravity  of  particles  over  a  millimeter  in  diam- 
eter was  found  to  be  about  2.651.  The  latter  figure  is  undoubtedly 
lower  than  the  true  specific  gravity  of  the  feldspar,  as  it  is  impossible 
to  secure  fragments  that  are  free  from  inclusions  and  yet  large  enough 
to  give  satisfactory  determinations  by  suspension  in  a  heavy  liquid. 

The  augite  phenocrysts  are  generally  irregular  and  rounded  in  out- 
line, but  are  sometimes  crystallographically  bounded  in  the  prism  zone. 
They  are  very  pale  green  in  color,  uohpleochroic,and  resemble  diopside; 
but  the  extinction  angle  on  c  is  often  over  40^,  and  sometimes  as  high 
as  45°,  and  they  are  more  properly  classed  os  pale  augite.  As  Zirkel*^ 
points  out,  such  pale-green  augites  are  characteristic  of  rocks  high  in 
alkalies,  while  brownish  augites  are  more  common  in  basalts. 

The  Qlivine,  like  the  other  minerals  in  the  slide,  is  perfectly  fresh,  and 
forms  small  crystals,  usually  less  than  0.5  ™™  in  length,  and  showing 
slightly  rounded  crystallographic  outlines.  Although  occurring  in 
much  smaller  crystals  than  the  augite,  it  appears  to  be  nearly  as 
abundant  in  the  thin  section,  and  may  be  regarded  as  an  essential 
constituent  of  the  rock. 

The  groundmass,  from  which  the  phenocrysts  are  distinctly  differ- 
entiated, shows  a  rather  coarse  hyalopilitic  structure,  made  up  of  feldspar 
microlites,  grains  of  magnetite,  augite,  olivine,  and  glass.  Structurally, 
it  is  very  similar  to  the  olivine  weiselbergite  of  Eosenbusch,''  as  seen 
in  one  of  Yoigt  and  Hochgesang's  thin  sections.  The  feldspar  micro- 
lites usually  show  distinct  albite  lamellae,  which  extinguish  at  consider- 
able angles,  indicating  a  labradorite  but  little,  if  any,  less  basic  than 
the  phenocrysts.    As  one  of  the  distinctive  characters  of  the  latites 


»  Mikrottkopiaohe  Physiographie  (rul  e<l.).  Vol.  1, 1892,  PL  XXIV,  flg.  3. 
*  Lebrbnch  dor  Petrographie,  2d  ed.,  Vol.  I,  1803,  p.  281. 
«  Op.  oit.,  Vol.  II,  1896,  p.  054. 
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described  iu  this  paper  is  their  relatively  high  potash  content,  and  as 
Washington^  has  described  orthoclase  in  rocks  of  almost  identical 
chemical  composition  from  Italy  and  Asia  Minor,  pains  were  taken  to 
determine  whether  any  of  the  microlites  were  potash  feldspars.  Bat 
microscopical  study  gives  no  ground  for  believing  that  any  other  feld- 
spar than  labradorite  is  present.  Some  of  the  labradorite  phenocrysts 
were  observed  to  be  bordered  by  an  extremely  narrow  zone  of  more 
acid  feldspar — possibly  orthoclase.    This,  however,  is  not  common. 

The  glassy  portion  of  the  ground  mass  appears  to  make  up  less  than 
half  its  bulk.  It  is  light  brown  in  color,  and  quite  turbid  from  the 
presence  of  very  minute  globulites.  The  magnetite  occurs  in  small 
but  distinct  grains,  rather  abundantly  and  evenly  distributed  through 
the  section.  The  olivine  and  augite  grains  in  the  groundmass  differ  in 
no  way  but  in  their  small  size  from  the  same  minerals  in  the  pheno- 
crysts, and  are  not  to  be  aharply  differentiated  from  the  latter.  The 
olivine  frequently  occurs  as  inclusions  iu  the  augite,  and  the  latter  is 
sometimes  included  in  the  large  labradorite  phenocrysts.  Apatite 
occurs  in  small  prisms,  commonly  included  in  the  augite. 

Turner*  has  given  a  microscopical  description  of  a  specimen  (36  S.  N.) 
collected  from  Table  Mountain  near  Shaws  Flat.    He  says: 

MicroscopioaUy  the  Table  Mountam  basalt  shows  large  tabalar  feldflpars,  Biiialler 
augites,  and  numerous  olivine  grains  in  a  nearly  opaqne  groundmass,  in  which  are 
very  abundant  feldspar  microlites.  This  gronndmass  doubtless  contains  a  large 
amount  of  magnetite,  and  strongly  resembles  some  of  the  sections  of  the  older 
basalt.  There  is  a  good  deal  of  brownish  serpentinoid  substance  iu  the  ground- 
mass.  The  porphyritic  feldspars  are  polysynthetically  twinned  and  have  a  corroded 
appearance,  due  to  the  abundant  inclusions  of  aggregates  of  opaque  particles,  with 
some  glass  inclasions.    There  is  also  some  serpentine  in  the  large  feldspars. 

An  analysis  of  this  specimen  is  appended  to  his  description  and  has 
been  quoted  in  Column  I  of  the  table  of  chemical  analyses  on  page  58. 

Mr.  Turner  having  kindly  allowed  me  to  examine  two  thin  sections 
of  this  rock,  it  was  found  that  it  differed  from  most  of  the  specimens 
collected  at  other  points  along  the  Table  Mountain  in  the  sliglitly 
greater  abundance  of  the  olivine,  in  the  presence  of  the  serpentinons 
patches,  and  in  a  rather  unusual  opacity  in  the  glassy  base.  A  single 
rounded  crystal  of  slightly  pleochrolc  orthorhombic  pyroxene  was  noted 
included  within  a  large  augite  phenocryst,  but  this  mineral  is  very 
rare  in  the  Table  Mountain  flow.  The  groundmass  is  hyalopilitic.  The 
opacity  of  the  groundmass  is  seen  with  high  powers  to  be  due  to  the 
dense  crowding  of  minute  globulites  of  rather  peculiar  character. 
These  globulites  occur  also  in  the  Dardanelle  flow,  and  as  they  have 
been  there  more  studied  their  description  will  be  for  the  present 
deferred. 

A  specimen  (1016  S.  N.)  taken  on  the  trail  passing  over  the  top  of 


» lUIian  petrological  sketches :  Jour.  GeoL,  VoL  IV,  1896,  p.  547  et  seq.,  and  On  igneous  rooks  from 
Smyrna  and  Pergamon :  Am.  Jour.  Sci.,  4tU  series.  Vol.  Ill,  18»7,  pp.  41-50. 
»  Bocks  of  the  Sierra  Kevada:  Fourteenth  Ann.  Kept.  U.  &  GeoL  Surrey,  Part  II,  1894,  p.  491. 
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the  mountain  between  Sonora  and  Tuttletown  ia  thoroughly  typical 
and  shows  particularly  well  the  numerous  inclusions  in  the  large  lab- 
radorite  phenocrysts.  These  inclusions  are  usually  composed  of  glob- 
ulitic  glass,  with  microlites  of  labradorite  and  augite,  and  are  similar 
to  tlie  fine  groundmass  of  the  rock. 

Northeast  from  Parrott  Ferry  the  Table  Mountain  flow  was  investi- 
gated microscopically  at  many  points,  with  the  general  result  of  show- 
ing great  structural  and  mineralogical  uniformity.  In  general,  as  the 
flow  is  followed  higher  up  into  the  mountains  the  olivine  becomes 
somewhat  less  abundant  and  sinks  to  crystals  of  smaller  dimensions. 
The  large  labradorite  phenocrysts,  while  preserving  their  size  and 
characteristic  mottling,  seem  to  become  progressively  slightly  more 
acid,  numerous  determinations  by  the  Michel  L^vy  method  indicating 
that  in  the  more  eastern  portions  of  the  flow  a  labradorite  of  the 
approximate  composition  AbiAui  x)redominates.  Apatite  is  a  constant 
accessory,  occurring  in  the  groundmass  and  in  the  augites. 

About  IJ  miles  southwest  of  Collyer's  a  facies  (1845  S.  N.)  occurs  in 
which  the  labradorite  phenocrysts  are  somewhat  smaller  than  usual, 
the  rock  standing  megascopically  about  halfway  between  the  normal 
Table  Mountain  facies  and  the  usually  finer-grained  rocks  of  the  third, 
or  Dardanelle,  flow.  A  thin  section  shows  the  usual  phenocrysts  of 
labradorite,  augite,  and  olivine.  The  labradorites  are  twinned  with 
beautiful  sharpness  and  vary  considerably  in  the  number  of  inclusions 
contained  within  them.  One  long  crystal  of  irregular  shape  was 
observed  to  be  a  veritable  sponge,  inclosing  glass  and  microlites  of 
plagioclase  and  augite.  The  groundmass  is  hyalopilitic  and  contains  a 
little  carbonate  scattered  through  it 

A  specimen  (1945  S.  N.)  from  the  i)ortionof  the  flow  1  mile  northeast 
of  McKay's  mill,  shown  in  PI.  IV,  also  has  somewhat  smaller  plagio- 
clase phenocrysts  than  usual,  and  resembles  in  megascopic  character 
the  Dardanelle  flow,  which  lies  above  it,  separated  by  the  biotite-augite- 
latite.  Under  the  microscope,  however,  it  shows  no  marked  difference 
from  other  thin  sections  from  the  same  flow.  There  are  the  same  large 
labradorites  mottled  with  glassy  inclusions  and  showing  albite  twin- 
ning lamellsB  combined  with  those  of  the  Carlsbad  and  pericline  laws. 
Augite  is  present  in  large,  irregular  phenocrysts  and  in  smaller  crystals 
with  idiomorphic  cross  sections  transverse  to  the  prism.  Olivine  is 
distinctly  less  abundant  and  occurs  in  smaller  crystals  than  in  that 
portion  of  the  flow  near  Shaws  Flat  already  described.  In  this  par- 
ticular slide  it  has  been  almost  wholly  altered  to  serpentine,  a  rather 
uncommon  condition  in  the  Table  Mountain  flow.  The  groundmass  is 
liner,  less  opaque,  and  typically  hyalopilitic. 

Across  the  north  fork  of  the  Stanislaus  the  small  area  1^  miles  east 
of  Squaw  Hollow  presents  a  thoroughly  typical  facies  (1913  S.  N.),  both 
megascopically  and  microscopically.  The  large  labradorites  frequently 
show  Carlsbad  twins  and  give  extinction  angles  correspouding  to  the 


32  LAVA   FLOWS   OF   THE   SIERRA  NEVADA.  [bull©. 

mixture  AbaAu^.  They  sometimes  show  deep  and  intricate  embay- 
ments,  and  are  full  of  the  usual  inclusions.  The  augite  occurs  in  char- 
acteristic phenocrysts  and  also  as  small  grains,  which  are  sometimes 
heaped  together  in  a  manner  suggesting  the  aggregates  formed  by  the 
magmatic  resorption  of  hornblende  in  many  andesites.  Like  the  Shaws 
Flat  facies  described  by  Turner,  the  glassy  base  is  dark  and  semi- 
opaque,  and  the  slide  contains  small  irregular  patches  of  greenish- 
yellow  serpentine.  The  latter  does  not  show  definite  outlines,  and  is 
not  a  pseudomorph  after  any  crystalline  mineral.  It  ];>ermeates  x>or- 
tions  of  the  slide  irregularly,  and  may  fill  some  small  vesicles.  Augite 
and  olivine  are  less  abundant  than  in  the  Shaws  Flat  rock,  the  latter 
mineral  occurring  only  in  small  crystiils  in  the  groundmass. 

The  small  mass  (1794:  S.  X.)  resting  ux>on  the  andesitic  breccia  2  miles 
northeast  of  Ashcraft's  is  megascoi)ically  halfway  between  the  typical 
facies  of  the  Table  Mountain  and  Dardanelle  flows.  Under  the  micro- 
scope it  shows  an  equally  intermediate  character,  and  may  possibly 
belong  to  the  latter  flow.  The  labradorite  (Ab3An4)  phenocrysts  are 
fresh  and  sharply  twinned,  pericline  lamellie  being  not  uncommon. 
They  show  the  basal  and  brachypinacoidal  cleavages  in  systems  of 
fine  cracks,  and  are  comparatively  free  from  inclusions.  The  other 
phenocrysts  are  augite,  magnetite,  and  olivine,  lying  in  a  liyalopilitic 
groundmass  with  considerable  globulitic  glass. 

As  the  lava  showing  the  spheroidal  forms  seen  in  PI.  VIII  ha«  been 
subjected  to  chemical  analyses,  it  will  be  described  somewhat  at  length. 
Megascopically  the  rock  (1422  S.  N.)  forming  these  spheroids  is  indis- 
tinguishable from  specimens  collected  from  the  Tuolumne  Table 
Mountain,  40  miles  to  the  southwest.  It  shows  similar  tabular  x^heno- 
crysts  of  labradorite,  with  here  and  there  an  irregular  crystal  of  augite, 
lying  in  a  compact  dark  groundmass.  The  plagioclases  are  fresh  and 
glassy,  and  their  glistening  cleavage  planes  are  the  most  conspicuous 
features  of  the  freshly  broken  rock,  and  even  of  the  natural  surfaces, 
for  the  weathering  has  been  but  skin  deep.  A  common  size  for  these 
phenocrysts  is  about  2  by  7  by  9""",  the  plane  of  greatest  extension 
being  the  brachypinacoid.  They  invariably  show  the  albite  twinning 
on  the  basal  cleavage  planes,  and  not  uncommonly  Carlsbad  twinning 
also. 

Under  the  microscope  the  thin  section  (PI.  XI,  A)  shows  the  usual 
phenocrysts  of  labradorite  and  pale-greenish  augite  with  small  idio- 
morphic  olivines,  lying  in  a  very  fine,  even  groundmass,  which  is 
typically  hyalopilitic,  showing  flow  lines  of  the  small  lath-shaped  micro- 
lites  around  the  phenocrysts.  The  large  labradorites  show  the  usual 
rounded  and  embayed  outlines,  and  are  mottled  with  abundant  iucla- 
sions.  The  latter  are  usually  similar  to  the  glassy  base  of  the  rock, 
but  more  rarely  a  greenish  serpentinoid  substance.  Some  of  the 
iabradorites  have  been  broken  in  the  magma  and  the  parts  displaced, 
and  angular  fragments,  ptob«to\y  oi  ^vmiWax  ot\^«L^  «t^  ^^\ql\svou.    The 
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PLATE  XI. 

MICROSECTIONS  OF  LATITES  (SEMIDIAGRAMMATIC). 

A.  Angite-latite  (1422  S.  N.),  Table  Monntain  flow,  showing  general  stmctnre  of  the 

rock,  with  phenocryets  of  labradorite  (Lb),  angite  (A),  olivine  (O),  and  mag- 
netite. 

B.  Biotite-angite-latite  (1955  S.  N.),  showing  entaxitic  or  "pipemo"  structuw. 

The  drawing  shows  phenocrysts  of  labradorite  (Lb),  augite  (A),  biotite  (B), 
hornblende  (Hb),  and  magnetite,  with  included  rock  fragments,  lying  in* 
banded  and  partially  brecciated  microlitic  glass. 
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)]agiocla8es  show  the  usaal  combination  of  albite  and  Carlsbacl  twin- 
ling,  with  occasional  pericline  lamelhe.  A  determination  of  the  extinc- 
ion  angles  by  Michel  Levy's  method  indicated  a  labradorite  with  the 
^mi>osition  Abi  Ani.  The  specific  gravity  of  a  small,  apparently  pure 
ragment  was  found  by  means  of  Thoulet  solution  to  be  2.648,  which 
8  rather  light  for  apparently  so  basic  a  plagioclase.  The  augite,  which 
8  much  less  abundant  than  the  labradorite,  is  very  pale  green  in  color, 
lonpleochroic,  and  identical  with  that  already  described.  Sharply 
diomorphic  cross  sections  of  the  prism  zone  are  rather  more  common 
;han  usual.  It  is  frequently  twinned  polysynthetically  on  the  ortho- 
jinacoid  in  the  usual  manner.  The  olivines  are  fairly  abundant,  but 
imall.  They  are  generally  fresh,  and  show  crystallographic  outlines, 
)ut  in  somes  cases  they  are  changed  to  yellow  serpentinous  pseudo- 
norphs.  The  groundmass  around  these  olivine  crystals  is  sometimes 
listinctly  more  finely  crystalline  than  elsewhere,  giving  them  the 
ippearance  of  being  surrounded  by  a  faint  halo.  Some  scattered 
crystals  of  magnetite  are  of  sufficient  size  to  be  included  among  the 
>henocrysts. 

The  groundmass  is  truly  hyalopililic,  and  is  made  up  of  small  slender 
eldspar  microlites,  minute  crystals  of  magnetite,  and  globnlites,  all 
ying  thickly  crowded  in  a  clear  glass  of  faint  brownish-violet  tint. 
The  microlites  are  often  so  crowded  that  it  is  difficult  to  find  a  portion 
)f  the  section  that  will  show  no  double  refraction  between  crossed 
]icols.  By  using  an  immersion  objective,  however,  and  working  on  the 
thinnest  edges  of  the  section,  it  is  possible  to  differentiate  the  glassy 
natrix  from  the  feldspar  microlites  and  to  see  that  it  is  full  of  crystals 
>f  magnetite,  ranging  from  those  that  show  crystal  outlines  down  to 
rarely  visible  black  specks.  Associated  with  the  magnetite  grains 
ire  numerous  globulites  and  globulitic  granules  of  high  relief  and  faint 
^reen  tint,  which  are  probably  augite.  From  this  it  appears  that  mag- 
netite, although  not  conspicuous  with  low  powers,  is  yet  quite  abundant 
n  the  mass  of  the  rock.  Augite,  also,  is  probably  a  more  important 
constituent  than  would  be  indicated  by  its  distinct  crystals. 

The  feldspar  microlites  are  generally  too  small  to  be  determined  optic- 
illy,  but  the  better-individualized  ones  generally  show  albite  lamellse 
mth  an  obliquity  of  extinction  corresponding  to  labradorite.  Apatite 
occurs  in  rather  stout,  sharply  hexagonal  prisms. 

A  chemical  analyses  of  this  rock  is  given  in  Column  III  of  the  table 
)f  chemical  analyses  on  page  58.  Its  specific  gravity  is  2.67,  which  is 
ower  than  one  would  usually  expect  in  a  rock  of  such  dark  color  and 
compact  texture. 

A  few  hundred  yards  to  the  east  of  the  spheroidal  facies  the  bottom 
>f  the  Table  Mountain  flow  is  exposed,  resting  upon  clastic  andesitic 
t)ed8,  as  shown  in  PI.  V.    The  flow  is  here  exceedingly  vesicular  in 
its  lower  portions,  the  large  labradorite  phenocryst>  lH*u\^\\^\v\.\5i^^^\^t 
[)y  a  paste  of  frothy  red  glass.    The  microacope  ^Aiow  vi  Wi^  >\«QaX\^^"^ 
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dorite  phenocrysts  fall  of  glass  inclusions.  Aagite  was  observed  only 
as  an  inclasion  in  one  of  the  labradorites.  Tbe  cementing  material u 
a  vesicular,  semiopaque  brown  glass,  with  a  few  labradorite  microlite& 
The  turbidity  of  the  glass  is  apparently  due  to  the  oxidation  of  the 
magnetite,  contingent  upon  the  highly  spongy  character  of  the  rock. 
The  inclasions  in  the  large  plagioclases  are  of  the  same  glassy  oatore 
as  the  matrix,  while  in  other  occurrences  already  desctribed  the  incla- 
sions consist  of  more  or  less  individualized  groundmass,  thus  indicat- 
ing that  crystallization  went  on  in  the  included  portions  as  well  as  in 
the  groundmass  outside  the  labradorite  phenocrysts. 

At  the  West  Dardanelle  the  latite  of  the  Table  Mountain  flow  (1023 
S.  N.)  is  niegascopically  identical  with  the  spheroidal  facies  (1422  S.  N.) 
just  described,  although  its  larger  structure  is  columnar.  Microscopic- 
ally it  resembles  rather  more  closely  the  sections  from  the  Table  Moun- 
tain near  Sonora,  although  with  considerably  less  olivine.  The  large 
labradorites  give  extinction  angles  corresponding  to  a  mixture  Abi  Ani. 
They  are  full  of  inclusions  of  glass,  with  sometimes  small  crystals  of 
augite  and  labradorite.  The  augite  phenocrysts  are  larger  and  more 
abundant  than  usual.  They  are  sometimes,  like  the  labradorites,  filled 
with  inclusions,  plagioclase  laths  and  small  patches  of  yellow  serpen- 
tine being  among  tbe  latter.  The  thin  section  also  shows  serpentinoas 
patches  like  those  described  in  the  Tuolumne  Table  Mountain  speci 
mens.  Olivine,  however,  is  not  so  abundant,  being  confined  to  small 
idioniorphic  crystals  scattered  through  the  groundnmss.  These  are 
generally  fresh,  but  are  sometimes  partly  changed  to  serpentine. 

A  specimen  (1030  S.  N.)  taken  near  the  upper  surface  of  the  flow  is 
rendered  spongy  by  abundant  small  vesicles.  Under  the  microscoi)e  it 
shows  the  same  phenocrysts  as  the  prece>ding  rock,  but  the  labradorite 
microlites  in  the  groundmass  are  much  smaller,  and  the  rock  as  a 
whole  is  more  glassy.  With  high  power  the  glass  is  seen  to  be  thickly 
dusted  with  magnetite  and  globulites  and  to  show  the  faint  violet- 
brown  tint  characteristic  of  the  perfectly  fresh  glass  of  these  rocks.  In 
spite  of  tbe  freshness  of  tbe  other  constituents,  the  olivine  has  all  been 
altered  to  yellow  serpentinous  pseudomorphs. 

The  microscopic  petrography  of  the  Table  Mountain  flow  has  been 
described  at  some  length  on  account  of  its  interesting  chemical  charac- 
ter, and  for  the  reason  that  such  a  course  seemed  desirable  in  dealing 
with  a  flow  so  greatly  dissected.  It  is  seen  that  in  its  superficial 
appearance  and  in  the  presence  of  olivine  the  augite-latite  iresembles 
the  basalts;  in  the  character  of  the  augite  and  plagioclase,  in  the 
degree  of  preponderance  of  the  feldspathic  constituents,  and  in  the  hya- 
lopilitic  structure  of  the  groundmass,  it  is  more  closely  related  to  the 
andesites;  lastly,  in  the  fine  dissemination  of  the  magnetite,  in  the 
abundance  of  microtine  phenocrysts,  and,  above  all,  in  chemical  compo- 
sition, it  shows  certain  analogies  with  the  trachytes.  No  potadh  feld- 
spar has  been  detected  in  any  of  the  thin  sections  studied,  except, 
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possibly,  as  a  very  narrow  fringe  on  some  of  tbe  labradorite  phenocrysts, 
and  even  this  seems  to  be  the  exception  rather  than  the  rule. 

THE  BIOTITE-AUGITE-LATITE. 

As  already  indicated  in  the  account  of  its  occurrence,  considerable 
difficulty  was  experienced  in  deciding  whether  this  volcanic  rock  was 
a  true  flow,  like  tlie  Dardanelle.  flow  above  it  and  the  Table  Mountain 
flow  beneath  it,  or  whether  it  should  be  classed  as  a  tufl'.  In  spite  of 
the  fact  that  it  frequently  shows  the  x)resence  of  fragmental  material 
the  rock  is  regarded  as  constituting  a  flow,  for  reasons  that  can  be 
better  appreciated  after  a  petrographical  description. 

The  facies  occurring  witliin  the  drainage  of  Love  Creek,  about  3  miles 
south  of  Big  Trees  post-office,  is  a  thoroughly  typical  one.  A  specimen 
(1882  S.  N.)  taken  just  north  of  the  road,  about  a  mile  southwest  of 
McKay's,  shows  a  bright-gray  rock,  that  sparkles  brilliantly  on  fresh 
sarfaces,  from  the  numerous  crystals  of  biotite.  In  contrast  to  the 
Table  Mountain  augite-latite  upon  which  it  lies,  this  rock  has  a  harsh 
or  trachytic  feel  and  is  somewhat  porous.  Besides  the  biotites,  the 
fine,  and  evidently  glassy,  groundiuass  holds  small  phenocrysts  of 
clear  sanidine-like  feldspar  and  fragments  of  dark  glass  and  of  glassy 
volcanic  rock.  Some  of  the  black  glass  inclusions  are  irregular  and 
somewhat  angular  in  outline,  while  others  appear  to  be  drawn  out  into 
thin  lenses.  These  lenses,  together  with  the  biotite  crystals,  have  a 
tendency  to  lie  horizontal,  so  that  the  lava  cleaves  most  readily  along 
a  plane  parallel  with  the  top  ami  bottom  of  the  flow.  This  arrangement 
is  by  no  means  universal,  however,  for  the  biotite  tablets  are  found  in 
all  positions.  These  latter  are  from  1  to  2 '"'"  in  breadth  and  sometimes 
0.5"""  in  thickness.  They  have  sharp  crystallographic  boundaries,  the 
narrow  planes  of  the  prism  and  clinopinacoid  reflecting  the  light  nearly 
as  brilliantly  as  the  basal  planes. 

The  thin  section  shows  that  the  greater  part  of  the  rock  is  made  up 
of  a  light-brown  glass,  with  a  suggestion  of  violet  in  its  peculiar  tint. 
Scattered  *about  in  this  glassy  matrix  are  abundant  phenocrysts  of 
jdagioclase  and  biotite,  a  few  broken  or  irregular  crystals  of  augite, 
crystals  of  magnetite  and  apatite,  and  fragments  of  more  or  less  glassy 
volcanic  rocks. 

The  plagiodases  usually  show  beautifully  sharp  twinning  in  accord- 
ance with  the  albite  law,  and  some  show  both  albite  and  Carlsbad  twin 
ning,  with  occasional  pericline  lamelLng.  The  Carlsbad-albite  twins 
give  extinction  angles  corresponding  to  labradorite  of  the  composition 
Aba  An4.  There  is  no  sanidine  present,  and  the  index  of  refraction  of  all 
the  plagioclase,  as  detennined  by  Becke's  method,  is  distinctly  greater 
than  the  balsam  of  the  slide,  which  is  about  1.540.  The  outline  of  the 
plagiodases  is  sometimes  irregular  and  angular,  sometimes  rounded, 
and  sometimes  in  part  defined  by  crystallographic  planes. 

The  biotite  is  abundant  and  in  sharply  bounded  hexagonal  tablets. 
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It  is  bright  chestnut  brown,  with  the  usual  strong  absorption  and  small 
axial  angle.    It  frequently  includes  prisms  of  apatite. 

Augite  is  not  abundant,  and  rarely  shows  crystallographic  outlines. 
It  is  very  pale  green,  and  in  no  way  distinguishable  from  that  in  the 
Table  Mountain  flow,  already  described. 

A  green  hornblende  is  quite  charactistic  of  this  rock,  occurring  iu 
nearly  every  slide  of  the  biotite-augite-latite,  but  always  in  strictly 
accessory  amount.  It  is  usually  in  small  shreds  or  irregular  fragmeute, 
of  which  not  more  than  two  or  three  are  found  in  any  single  thin  sec- 
tion. In  only  two  cases  were  prismatic  cross  sections  seen  with  any- 
thing like  idiomorphic  outline,  the  best  of  these  being  shown  in  PL  XI, 
B,  The  optical  orientation  is :  a  =  a,  6  =  ft,  and  jc :  c  =  at  least  11^.  The 
pleochroism  is:  a,  faint  yellow;  6,  dark  brownish  green,  and  jc,  dark 
green.    The  absorption  is:  a<  6<  jC. 

Magnetite  occurs  in  good-sized  grains  in  the  glass,  sometimes  attached 
to  the  anhedra  of  labradorite  and  augite,  and  ireciuently  including 
prisms  of  apatite.  The  latter  mineral  also  occurs  isolated  in  the  brown 
glass  in  well-developed  prisms. 

The  sharply  bounded  rock  inclusions,  as  seen  in  the  slide,  are  usually 
of  small  size,  less  than  0.5"'"'  in  diameter,  and  rounded  in  outline. 
They  consist  of  fragments  of  andesitic  or  latitic  groundmass,  generally 
indistinguishable,  in  such  small  areas,  from  facies  of  Table  Mountain 
and  Dardanelle  flows.  They  sometimes  contain  phenocrysts  of  labra- 
dorite like  those  occurring  in  the  inclosing  rock.  The  glass  base  of 
these  inclusions  is  usually  gray  and  globulitic,  but  sometimes  clear  and 
pale  brown,  like  that  making  up  the  mass  of  the  section.  In  one  case 
a  rounded  inclusion  was  observed  with  a  central  portion  composed  of 
labradorite  microlites  and  gray  glassy  base,  and  a  peripheral  zone  of 
similar  microlites  lying  in  a  clear,  light-brown  glass. 

An  examination  of  the  isotropic  matrix  which  makes  up  the  mass  of 
the  rock  shows  it  to  be  by  no  means  homogeneous.  It  is  a  confused 
mixture  of  shreds  and  strings  of  light-brown,  translucent  glass,  with 
other  portions  which  are  rendered  dark  and  turbid  by  miciplites  and 
globulitic  dust.  Sometimes  these  lighter  areas  are  sharply  bounded 
and  resemble  inclusions,  at  other  times  they  fray  out  imperceptibly  into 
the  groundmass,  or  are  drawn  out  in  long  flamboyant  tongues.  Some 
of  the  light-brown  patches  contain  plagioclase  microlites,  and  such  por- 
tions are  not  always  sharply  separated  from  the  nonmicrolitic  areas. 
The  whole  aspect  of  the  thin  section  suggests  that  the  development  of 
a  fluidal  structure  was  followed  by  flow  brecciation  on  a  minute  scale, 
giving  as  a  result  a  rock  that  is  in  some  respects  not  unlike  a  tuff. 
That  the  rock  is  not  an  ordinary  tuff  is  indicated  by  the  close  affinity 
shown  between  the  inclusions  and  the  including  matrix,  by  the  absence 
of  distinctly  foreign  material,  by  the  inclusion  within  areas  of  homo- 
gcneoas  brown  glass  of  labxadoivt^  phenocrysts  exactly  like  those  which 
occur  ill  the  finely  brecciated  \>ot\\ow%^  ^vid^ViisXN.^  ^Xyj  \vvOec^v^T^»^  ^^t  the 
same  Jigrht-brown  glass  mttim  e»\xc\\  v\xvv\wv!?c^^\».. 
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On  the  BuppositioQ  that  the  rock,  if  a  clastic  tuff,  most  owe  its  pres- 
ent induration  to  the  ]iresence  of  a  considerable  proportion  of  opal 
among  the  isotropic  material,  a  weighed  portion  of  the  finely  powdered 
rock  was  boiled  in  a  platinum  dish  for  two  hours  with  a  10  per  cent 
solution  of  sodium  carbonate.  The  dish  was  allowed  to  stand  for  nine- 
teen hours,  again  heated,  the  liquid  filtered  off,  and  the  silica  deter- 
mined in  the  usual  way.  The  amount  soluble  under  these  conditions 
was  only  1.6  per  cent. 

A  specimen  (1877,  S.  K.)  from  the  coulee-like  mass  half  a  mile  north  of 
McKay's,  already  described,  is  slightly  darker  in  color  than  the  fore- 
going, and,  while  plainly  containing  inclusions,  has  every  appearance, 
both  in  the  field  and  in  the  hand  specimen,  of  being  a  glassy  lava  and 
not  a  tuff. 

At  first  glance  the  thin  section  looks  tuffaceous,  but  closer  examina- 
tion shows  that  the  shreds  of  violet-brown  glass,  instead  of  behaving 
as  rigid  clastic  fragments,  frequently  curve  around  the  phenocrysts  and 
inclusions  in  well-marked  flow  lines,  or  conform  to  their  shape.  The 
glass  has  a  rather  more  distinct  violet  tint  in  this  section,  and  is  a  little 
more  abundant,  than  in  the  one  just  described.  There  is  also  a  little 
more  augite.    The  specific  gravity  of  the  rock  is  2.47. 

One  mile  northeast  of  McKay's,  on  the  river  slope  of  the  ridge, 
the  biotite-augite-latite  (1944  S.  K.)  resembles  megascopically  that  first 
described  (1882  8.  N.),  but  shows  mauy  long-drawn-out  lenses  of  dark 
glass.  Under  the  microscope  it  shows  comparatively  few  phenocrysts 
or  inclusions  and  a  large  proportion  of  the  faiut  violet-brown  glass. 
One  small  fleck  of  green  hornblende  occurs  in  the  slide. 

The  latite  of  the  elliptical  area  (1977  S.  !N.)  shown  on  the  map  H 
miles  a  little  west  of  south  from  Fennessy's,  and  overlain  by  andesitic 
breccia  and  tuff,  is  light  gray  in  color,  with  a  somewhat  more  earthy 
texture  than  usual,  and  less  biotite.  Under  the  microscope  it  shows 
the  usual  characteristic  features,  although  the  biotite  is  not  quite  so 
abundant.  There  are  a  few  fragments  of  the  green  hornblende  present. 
The  shreds  of  pale-brown  glass  show  some  flow  structure  and  are  bent 
around  the  phenocrysts  and  included  fragments. 

A  specimen  (1955  S.  !N.)  taken  near  the  southern  end  of  the  inclosed 
area  of  granite,  about  halfway  between  Fennessy  and  Clover  meadows, 
is  a  light-gray  facies  with  abundant  feldspar  phenocrysts,  but  not  much 
biotite.  In  thin  section  (PI.  XI,  B)  this  rock  appears  thoroughly  typ- 
ical. The  glass,  which  makes  up  the  greater  part  of  the  slide,  is  brown 
and  turbid,  but  shows  eutaxitic  banding,  with  excellent  flow  structure. 
In  this  glass  lie  the  phenocrysts  of  plagioclase,  biotite,  and  augite,  with 
the  usual  fragments  of  volcanic  rock.  The  plagioclases  are  twinned 
with  beautiful  sharpness,  and  several  readings  on  albiteCarlsbad  twins 
indicated  a  labradorite  a  trifle  more  basic  than  Aba  An4.  The  biotite  is 
rather  more  abundant  than  the  band  specimen  indicates,  and  occurs  in 
the  usual  tablets  with  inclusions  of  apatitjb.  T^i^  wQL^ssXfe  ^iRsssis^  ^^^rass^ 
times  in  isolated  fragments,  or  auliedrsb,  «avd  ^otsi^^asdl^^  \fiX«t^«^^ 
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and  partly  surroanded  by  the  labradorite  crystals.  One  sharply  idio- 
morpbic  section  of  the  green  hornblende  occurs  in  the  slide,  being  cat 
transverse  to  the  prism  and  showing  the  usaal  amphibole  outline  and 
cleavage.  Magnetite  is  in  crystals  and  aggregates  up  to  0.5*°™  in 
diameter,  and,  like  the  augite  and  biotite,  frequently  includes  apatite 
crystals. 

At  a  point  3J  miles  southwest  of  Clover  Meadow,  and  a  little  over  1 
mile  west  of  the  bold  spur  marked  7100  (feet)  on  the  map,  occurs  a 
dark-gray  facies  (1420  S.  N.),  with  the  usual  phenocrysts  of  microtine 
and  biotite.  It  contains  small  rock  fragments,  but  has  on  the  whole 
the  appearance  and  consistency  of  a  lava  rather  than  a  tuff.  The 
microscope  shows  the  usual  structure  of  these  rocks,  with  the  charac- 
teristic brecciated  eutaxitic  glass.  The  latter  is  brown  and  more  tur- 
bid than  is  generally  the  case,  and  is  probably  somewhat  weathered. 
Phenocrysts  of  feldspar  are  fairly  abundant.  They  are  sometimes 
broken  and  angular  and  occasionally  slightly  embayed,  but  they  often 
preserve  their  original  crystallographic  outlines.  Combination  twinA, 
according  to  both  albite  and  Carlsbad  laws,  are  common,  and  the  plagio- 
clase  is  labradorite.  The  phenocrysts  are  generally  rather  free  from 
inclusions,  and  show  the  basal  and  brachypinacoidal  cleavages 
unusually  well.  The  other  phenocrystic  minerals  are  biotite,  augite, 
and  magnetite.  Apatite  occurs  in  small  prisms  included  in  all  the 
other  minerals. 

Some  of  the  bands  and  shred-like  patches  of  brown  glass  show  a 
striking  mottled  appearance,  produced  by  thickly  crowded  round  spots 
of  shadowy  outline,  surrounded  by  darker-brown  rims.  The  lighter 
central  portions  of  these  spots  show  an  obscure  radial  arrangement,  as 
if  from  a  very  imperfect  spherulitic  structure.  No  distinct  microlites 
can  be  made  out,  however,  although  there  is  some  slight  double  refrac- 
tion between  crossed  nicols.  The  usual  inclusions  of  latitic  ( !)  ground- 
mass  with  lath-shaped  plagioclases  occur  in  this  facies,  but  the  charac- 
ter of  the  surrounding  matrix,  with  its  fluxion  phenomena,  precludes 
the  idea  of  the  rock  being  a  tuff.  An  analysis  of  this  facies  is  given 
on  page  58,  Column  VI  of  the  table. 

A  mile  southwest  of  the  little  pond  in  Clover  Meadow  is  a  remnant 
of  the  biotite-augite-latite  (exaggerated  on  the  map),  resting  upon  the 
andesite  breccia.  It  is  very  similar  in  appearance  to  the  facies  just 
described,  but  shows  marked  flow  structure,  which  is  brought  out  by 
atmospheric  etching  on  exposed  surfaces.  Long-drawn-out  and  parallel 
lenses  of  nearly  black  glass  are  noticeable  in  the  hand  specimen  (1948 
S.  N.).  Under  the  microscope  it  is  noteworthy  for  its  fine  large  pheno- 
crysts of  labradorite  (Ab3An4)  and  biotite  and  the  wavy  and  contorted 
areas  of  clear,  light-brown  glass.  Augite  is  also  present  among  the 
phenocrysts,  and,  what  is  not  known  elsewhere  in  this  rock,  a  few 
crystals  of  orthorhombic  pyroxene  and  some  scattered  grains  of  olivine. 
The  orthorhombic  x)yroxene  occurs  in  stout  prisms,  rounded  at  the 
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ends,  and  up  to  0.6  "»°^  in  length.  It  is  distinctly  pleochroic,  with 
strictly  parallel  extinction  and  low  doable  refraction,  and  is  readily 
distinguished  from  the  pale-green,  uonpleochroic  augite.  It  is  probably 
enstatite  or  bronzite,  and  it  appears  to  be  identical  in  pleochroism 
and  doable  refraction  with  the  orthorhombic  pyroxene  in  the  so-called 
enstatite-jKirphyrite  of  the  Cheviot  Hills.  The  olivine  is  in  small 
irregnlar  grains,  and  not  abundant;  but  its  presence  is  interesting,  as 
it  is  rare  to  find  biotite,  ortliorhombic  pyroxene,  and  olivine  all  present 
in  an  efhisive  rock  of  intermediate  composition.  The  green  hornblende, 
frequently  referred  to  as  a  characteristic  accessory  in  tlie  rock  of  this 
flow,  occurs  both  in  the  glassy  part  of  the  section  and  in  one  of  the 
included -volcanic  Iragments.  There  are  also  present  the  usual  prisms 
of  apatite  and  a  little  magnetite. 

The  large  labradorites  are  often  intergrown  with  the  augite,  showing 
that  the  latter  mineral  is  the  younger.  All  the  phenocrysts  occur  both 
in  the  clear  brown  ghiss  and  in  tlie  turbid,  confused,  and  microlitic 
matrix  between  the  clearer  streaks.  The  apatite  is  included  in  the 
glass  and  in  all  the  larger  phenocrysts  save  the  olivine.  The  more  or 
less  rounded  fragments  of  volcanic  rock  in  the  section  are  plainly 
locally  inclusions,  but  ihey  show  a  mineralogieal  resemblance  to  the 
ro<;k  in  which  they  are  inclosed  and  may  not  have  been  derived  from  a 
wholly  foreign  source.  Some  of  them  show  only  very  small  feldspar 
microlites  embedded  in  a  brown  glass  like  that  so  abundant  in  the 
inclosing  rock.  One  compound  inclusion  was  noted  wliitth  consisted  of 
several  small  rounded  fragments  of  microlitic  brown  glass  inclosed 
in  a  similar  fine  groundmass  of  slightly  dift'erent  color.  This  strongly 
suggests  that  the  greater  part  of  the  inclusions  in  the  biotite-augite- 
latite  are  not  foreign  material,  but  represent  portions  of  the  magma, 
which,  having  attained  a  certain  degree  of  crystallization,  were  brec- 
ciated  by  the  movement  of  the  lava  stream  and  disseminated  through 
its  more  glassy  portions. 

A  siiecimen  (1435  S.  N.)  from  the  ridge  just  south  of  Clover  Meadow 
is  a  light-gray  rock  with  phenocrysts  of  biotite  and  microtine  and  small 
rounded  fragments  of  volcanic  rock,  lying  in  a  fine  light- gray  and  some- 
what porous  groundmass.  This  is  probably  the  most  tuftaceous  fades 
in  external  appearance  of  the  whole  fiow.  Under  the  microscope  it 
shows  the  usual  phenocrysts  of  labradorite,  biotite,  and  augite  in  a 
matrix  made  up  of  light-brown  glass.  The  i^roportion  of  glass  in  the 
slide  is  larger  than  usual  and  has  a  fine  t^hred-like  character.  It  would 
perhaps  be  im])ossible  to  determine  satis lactorily  from  a  microscopic 
examination  of  tliis  slide  whether  it  should  be  (biassed  as  a  tuff  or  not. 
Some  of  the  shreds  of  glass,  however,  are  molded  to  the  form  of  the 
phenocrysts.  A  small  fragment  of  green  hornblende  was  observed 
isolated  in  the  glass,  while  another  crystal,  partially  resorbed  and  sur- 
rounded by  a  dark  granulated  border  of  augite  and  magnetite,  was  seen 
in  one  of  the  fragmental  inclusions. 
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An  inclusion  (1436  S.  N.)  of  mnch  larger  size  than  any  observed  by 
me  was  foniid  by  Mr.  H.  W.  Toruer  in  the  biotite-augite-latite  just 
described.  It  measures  about  6°™  in  diameter  and  is  rather  anga- 
lar  in  outliue.  It  is  a  hard,  compact  rock,  light  gray  in  color,  showing 
small  phenocrysts  of  plagioclase  and  augite,  and  is  apparently  an  andes- 
ite.  Under  the  microscope  it  shows  phenocrysts  of  plagioclase,  augite, 
and  orthorhombic  pyroxene,  with  moderate-sized  grains  of  magnetite, 
lying  in  a  very  fine  hyalopilitic  groundmass.  The  plagioclases  are 
labradorite,  apparently  a  little  more  basic  than  Ab,  An^.  The  albite 
twinning  is  not  so  regular  as  in  the  latites,  and  the  combination 
with  the  Carlsbad  law  not  quite  so  frequent,  but  with  .the  x)ericline 
law  more  so.  They  frequently  show  zonal  structure  with  undulatory 
extinctions,  especially  in  brachypinacoidal  sections.  The  phenocrysts 
are  usually  small,  few  in  the  section  being  over  1™"*  in  length. 

The  orthorhombic  pyroxene  occurs  in  nearly  colorless  crystals  of 
prismatic  habit  up  to  about  0.75""''  in  length,  usually  with  more  or  less 
rounded  or  irregular  ends.  Gross  sections  of  the  prism  show  rectan- 
gular outlines  with  slightly  truncated  corners,  due  to  the  dominant 
development  of  the  brachypinacoid  and  macropiuacoid.  The  prismatic 
cleavage  is  well  developed,  while  the  macropiniicoidal  cleavage  is  indi- 
cated only  by  a  few  fine  cracks.  The  extinctions  are  always  parallel  to 
the  traces  of  the  pinacoids.  Sections  transverse  to  the  prism  show  the 
emergence  of  a  bisex^trix,  with  a  large  axial  angle.  By  comparison  with 
the  interference  figures  given  by  longitudinal  sections,  and  by  using 
the  method  given  by  Michel  Levy,'  it  was  determined  that  this  is  the 
acute  bisectrix.  The  optical  orientation  is:  a  =  a,  &  =  h,  and  c  =  jc. 
The  mineral  is  therefore  optically  positive.  The  index  of  refraction  is 
not  noticeably  different  from  that  of  the  mouocliuic  pyroxene  in  the 
slide,  but  the  double  refraction  is  much  lower,  ranging  from  gray  to 
pale  straw-yellow.  The  pleochroism  is  distinct:  a  =  very  pale  brown 
b  =  very  light  yellow,  and  c  =  pale  green. 

From  the  foregoing  description  it  is  seen  that  the  pyroxene  has  the 
optical  orientation  of  enstatite  or  bronzite;  but  the  distinct  pleochro- 
ism and  large  axial  angle  point  rather  to  bronzite  than  to  enstatite. 

This  inclusion  is  accordingly  a  bronzite-augite-andesite,  identical 
with  specimens  that  will  be  described  from  the  underlying  andesitic 
breccia,  and  was  probably  caught  up  (with  other  similar  ones  noted  at 
the  same  locality)  by  the  latite  from  the  clastic  beds  over  which  it 
flowed. 

The  general  microstructure  of  the  biotite-augite-latite  appears  to 
approach  very  closely  to  the  eutaxitic  structure  as  the  term  was  first 
employed  by  Fritsch  and  Reiss,^  who  applied  it  to  certain  facies  of 
phonolites,  andesites,  and  trachytes  possessing  some  resemblances  to 


'  Lea  min^raux  des  ro<:bea,  ParU,  1888,  p.  95. 

' GeoJogmche  Beachrelbtrng  det  ln*w\  Texvet^S<&,^Vn^ftT^i^lT«,\%«^,  -^^  414-422;   also  abatmct  in 
Nenea  Jahrbuoh  fur  Mln.,  etc.,  188a.  pp.  IhX  «4S>-aSi- 
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clastic  rocks  and  inclosing  undoabted  clastic  fragments.  Tbey  dis- 
tinguished agglomerate  lava,  in  which  the  structure  was  supposed  to  be 
due  to  a  partial  refusion  of  clastic  material,  from  pipemo,  in  which  por- 
tions of  the  magma  in  different  stages  of  crystallization  are  brought 
into  juxtaposition  by  the  motion  of  the  flow.  Common  usage,  however, 
has  somewhat  altered  the  original  application  of  the  term  eutaxiticj  so 
that  it  frequently  implies  merely  a  flnidal  banding  brought  about  by 
alternating  streaks  of  microfelsitic  and  clear  glass,'  or  is  even  used  as 
'^a  general  name  for  banded  volcanic  rocks." ^  That  such  can  hardly 
have  been  the  earlier  application  of  the  word  appears  from  the  discus- 
sion that  has  centered  about  the  original  piperno  of  Pianura  in  the 
PhlegrsBan  Fields,  near  Kaples,  a  rock  that  Fritsch  and  Beiss  took  as 
the  second  type  of  eutaxitic  structure,  and  which  appears  to  resemble 
in  some  ways  the  biotitc-augite-latite  of  California.  Lnigi  dell'  Erba'* 
considers  this  rock  a  tuff,  but  the  greater  number  of  petrograx)hers 
have  regarded  it  as  a  lava  flow.  Zirkel  *  refers  to  it  as  a  sanidine  tra- 
chyte with  eutaxitic  structure,  remarking  that  Luigi  dell'  Erba's  view 
is  not  even  probable,  while  Eoseubusch^  cites  it  as  an  example  of  his 
Ponza  type  of  the  trachyte  family.  Such  a  discussion  could  scarcely 
have  arisen  were  the  structure  co.cerned  a  simple  banding  such  as  is 
observed  in  many  vitrophyres,  and  which  no  petrographer  could  for  a 
moment  regard  as  indicating  a  tuflaceous  origin.  Kiich,^  following  the 
terminology  of  Eeiss,  describes  both  kinds  of  eutaxitic  structure,  the 
agglomerate^,  lava  and  the  piperno,  as  occurring  in  tbe  dacites  and  an- 
desites  of  Colombia.  The  latter  form  is  particularly  abundant,  and  Kiich 
remarks  that  it  is  at  times  impossible  to  distinguish  the  two  varieties, 
as  the  piperno  oft^n  contains  included  fragments  of  other  andesites. 
Wichmann,^  in  describing  an  augite-mica-andesite  from  the  Indian 
Archipelago  having  a  structure  apparently  nearly  identical  with  that 
of  the  biotite-augite-latite  of  the  preceding  pages,  refers  to  it  as 
having  piperno  structure;  and  there  seems  to  be  little  doubt  that  this 
latter  name,  as  used  by  the  petrographers  cited,  expresses  accurately 
the  structure  of  the  second  flow  of  the  Sierra  Nevada  latites. 

When,  on  the  other  hand,  a  thin  section  of  the  last  named  rock  is 
compared  with  that  of  a  lava  having  typical  flow  banding — as,  for 
example,  the  beautiful  vitrophyre  of  San  Lugano,  in  the  Tyrol,  or  the 
pitchstone-vitrophyre  occurring  between  Lake  Lugano  and  Lago  Mag- 
giore,  both  of  which,  according  to  Eoseubusch,°  often  show  eutaxitic 


■Zirkel,  Petrographie,  3d  ed.,  Vol.  1, 1893,  p.  465. 

^Kemp,  Handbook  of  Rocks,  New  York,  1806,  p.  136. 

tOiornal  di  Mineralogia,  eto.,  Vol.  Ill,  1892,  pp.  23-54. 

*Jjoe.  cit..  Vol.  n,  p.  796. 

*MikroBkopiBche  Fhyslographie,  3d  ed.,  Vol.  II,  1896.  p.  766. 

cGeologische  Studien  in  der  Republik  Colombia,  I  Petrographie,  1.  Die  vulkanischen  Gesteine, 
Berlin,  1892,  pp.  34-86. 

'Petrographische  Stndlen  tiber  den  indischen  Archipel,  abstract  in  Neaes  Jahrbuch  fur  Miu.,  etc., 
18Q7,Vol.I,p.283. 
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facn'es — the  chief  difference  seems  to  lie  in  a  ^eater  irregalarity  and 
brecciation  of  the  bauds  in  the  latite,  and  in  the  presence  of  indnded 
rock  fragments. 

In  looking  over  the  large  collection  of  volcanic  rocks  bronght  from 
Asia  Minor  by  the  Assos  Expedition,  and  now  at  Harvard  University^ 
it  was  found  that  the  pecnliar  structure  of  the  biotite-augite-latite  was 
exactly  reproduced  in  a  specimen  (A.  E.  310)  from  near  the  Hot  Springs 
of  Touzla,  in  the  southwestern  part  of  the  Troad.  This  specimen,  as 
Mr.  J.  8.  Diller  very  kindly  informed  the  writer,  *•  belongs  to  the  lower 
l)ortion  of  a  flow  of  rhyolite,  near  its  conUvct  with  the  underlying  tuff^ 
The  rhyolite  some  distance  away  from  the  contact  is  deep  flesh  red. 
Near  the  contact  it  is  frequently  black  and  glassy,  inclosing  many 
fragments  of  the  tuff  over  which  it  flowed."  The  hand  specimen  shows 
a  light-gray,  very  glassy  rock,  with  streaks  of  dark  glass  and  abun- 
dant angular  glassy  inclusions  of  light-buff  color,  together  with  small, 
slightly  rounded  volcanic  fragments,  resembling  superficially  those  iu 
the  latite. 

Under  the  microscope  the  similarity  of  structure  is  remarkable.  The 
light-brown  glassy  streaks,  alternating  with  microlitic  patches,  show 
the  same  confused  and  brecciated  appearance  as  in  the  latite.  Phe- 
nocrysts  of  biotite  and  feldspar  are  abundant,  and  there  are  numer- 
ous small  rounded  inclusions  of  some  andesitic  rock.  The  structural 
resemblance  between  the  Touzla  rock  and  the  biotite-augite-latite  is  so 
close  that  only  a  critical  investigation  of  the  i)henocrysts  and  inclu- 
sions would  serve  to  distinguish  an  unlabeled  thin  section  of  the  former 
from  one  of  the  latter.  To  make  the  resemblance  still  closer,  no  saui- 
diue  was  seen  in  the  Asia  Minor  rock,  all  the  phenocrysts  in  the  thin 
section  being  plagioclase  (andesine  or  labradorite). 

Another  specimen  (A.  E.  531)  which,  according  to  Mr.  Diller,  is  from 
^'oue  of  the  large  flows  of  rhyolite  forming  the  plateau  that  lies  between 
the  Touzla  Kiver  and  the  southern  coast  of  the  Troad,  west  of  Assos," 
shows  a  very  similar  structure,  while  s))ecimeus  irom  near  Baba-galessi 
(A.  E.  559  and  A.  E.  560)  exhibit  gradations  into  nearly  or  quite  typical 
unbreeciated  flow-banding. 

The  object  of  this  comparison  is  not  to  show  that  these  specimens 
from  the  Troad  are  chemically  or  miueralogically  identical  with  the 
biotite  augite-latit«,  but  merely  to  draw  attention  to  their  structural 
identity,  and  the  fact  that  they  occur  as  true  flows  and  not  as  tuffs. 

As  an  historical  illustration  of  the  difficulty  that  sometimes  exists  in 
distinguishing  a  tuff  from  a  massive  lava  may  be  recited  the  case  of 
the  so  called  "peperino"  near  Viterbo,  in  Italy,  which,  according  to 
Washington,^  is  probably  a  tuff,  although  it  possesses  some  apparent 
flow  structures,  and  has  been  by  earlier  investigators  frequently  desig- 
nated a  massive  rock. 

There  has  been  mentioived  t\\e>  oecwcTe^ofte  near  Mill  Creek  of  a  vitro- 
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pbyric  lava  which,  though  underlying  some  augite-latlte  belonging 
apparently  to  the  Table  Mountain  flow,  yet  resembleH  the  biotite- 
augite-latilo  that  usually  rests  upon  the  latter  flow.  Megascopically 
this  rock  (1866  8.  N.)  is  a  gray,  extremely  brittle  glass  with  a  pitchstone- 
like  luster.  It  is  speckled  with  a  few  minute  feldspar  pheuocrysts  and 
shows  streaks  of  black  glass  and  also  lighter-colored  glassy  patches 
resembling  inclusions. 

Under  the  microscope  the  thin  section,  consisting  chiefly  of  pale 
violet-brown  glass,  shows  the  eutaxitic  structure  already  fully 
described,  but,  as  might  be  expected  from  the  megascopic  appearance 
of  the  rock,  approaches  a  little  more  nearly  the  ordinary  flow  structure 
of  the  vitrophyres.  This  glass  contains  numerous  angular  (rarely 
rounded)  fragments  of  labradorite  (AbsAn^),  less  abundant  anhedra 
of  pale-green  augite,  a  few  flakes  of  biotite,  and  an  occasional  prism  of 
orthorhombic  pyroxene.  Most  of  the  slides  examined  also  show  one  or 
two  shreds  of  green  hornblende.  Apatite  occurs  in  small  prisms, 
especially  as  inclusions  in  the  augite,  and  there  are  also  a  few  grains  of 
magnetite  present.  Like  the  typical  biotite-augite-latite,  this  facies 
frequently  shows  small  rounded  inclusions  of  volcanic  rock  consisting 
of  small  microlites  of  plagioclase  in  a  glassy  base,  but  it  differs  from 
all  the  known  occurrences  of  the  former  in  being  more  glassy  and  in 
the  paucity  of  biotite.  A  chemical  analysis  of  this  rock  will  be  found 
ill  Column  VII  of  the  table  of  analyses  on  page  58;  it  will  be  seen  to 
have  more  silica,  and  less  lime,  magnesia,  iron  oxides,  and  alumina, 
than  the  other  latites. 

Immediately  above  the  facies  just  described,  and  also  at  Clover 
Meadow,  is  a  rather  peculiar  lava  (1867  3.  N.  and  1428  S.  N.)  of  light 
brick-red  color,  containing  a  few  small  empty  cavities,  but  of  generally 
compact  texture  and  speckled  with  small  pheuocrysts  or  fragments  of 
glassy  feldspar.  In  its  general  aspect  the  rock  is  rhyolitic,  although 
difiering  from  the  ordinary  white  rhyolites  of  the  district,  which,  as  far 
as  known,  are  all  older  than  any  of  the  andesitic  breccias.  Under  the 
microscope  the  rock  shows  pheuocrysts  of  feldspar,  frequently  broken 
and  angular,  with  occasional  flakes  of  biotite,  lying  in  a  reddish,  tur- 
bid, microfelsitic  groundmass.  The  feldspars  are  all  plagioclase,  and 
some  of  the  sharply  twinned  individuals  give  extinction  angles  indi- 
cating labradorite  as  basic  as  Ab3An4.  The  matrix  in  which  they  lie 
has  its  original  structure  obscured  by  secondary  silicification  and  by 
the  separation  of  ferric  oxide,  but  appears  to  show  some  remnants  of 
the  vitrophyric  structure  observed  in  the  preceding  rock.  There  are 
apparently  the  same  patches  of  bent  and  contorted  glass,  with  occa- 
sional small  rounded  inclusions  of  volcanic  rock.  A  partial  chemical 
analysis  of  this  red  lava  is  given  in  Column  IX  of  the  table  of  chemical 
analyses,  page  58.  It  is  higher  in  silica  than  any  of  the  latites,  but 
too  low  for  a  typical  rhyolite.  The  amount  and  relative  pTO\^OTtvwNS.  ^^ 
t))P  nlkalicf^y  too,  give  no  very  definite  \nfoimaA*\OTL^A\»\^^\f^^'^'^  V^'^* 
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tion,  and  it  is  ancertain  whether  it  should  be  classed  as  a  somewhat 
weathered  superficial  portion  of  the  vitrophyric  latite  below  it,  or 
whether  it  is  a  very  thin  flow  belonging  rather  with  the  rhyolites.  The 
former  supposition,  however,  seems  much  more  probable,  as  in  the 
latter  case  it  would  indicate  a  rhyolitic  eruption  of  much  later  date 
than  that  of  the  normal  white  rhyolites  and  rhyolite  tuffs  which  lie  at 
the  base  of  the  whole  J^eocene  volcanic  series.  For  this,  however, 
there  is  no  evidence  other  than  the  two  widely  separated  and  insignia- 
cant  patches  of  red  lava  ju&t  described,  which  is  certainly  not  a  typical 
rhyolite,  and  does  resemble  the  rather  acid  latite  (1866  S.N.)  just 
beneath  it. 

THE  DARDANBLLE  FLOW. 

The  rock  of  the  youngest  of  the  three  flows  resembles  very  closely 
that  of  the  oldest  or  Table  Mountain  flow,  and  this  resemblance  is  in 
a  few  cases  so  close  that  it  would  be  impossible  to  say  to  which  flow  a 
given  hand  specimen  belonged.  Considered  in  their  typical  develop- 
ment, however,  the  two  facies  are  fairly  distinct.  The  augite-latite 
(1260  S.  N.),  forming  the  extreme  summits  of  the  West  Dardanelle, 
may  be  taken  as  a  tyi)ical  facies  of  the  Dardanelle  flow.  This  is  a 
dense,  nearly  black  rock,  ringing  clearly  under  the  hammer  and  break- 
ing with  a  clean,  slightly  conchoidal  fracture.  The  broken  surfaces 
show  clear  glassy  phenocrysts  of  plagioclase,  resembling  those  oi  the 
Table  Mountain  flow,  but  smaller,  sharper,  and  less  abundant.  Their 
basal  cleavage  faces  show  albite  lamellae,  frequently  combined  to  form 
Carlsbad  twins.  Close  in!q)ection  will  generally  reveal  a  few  small 
phenocrysts  of  augite,  but  the  plagioclases  are  the  only  conspicuous 
megascopic  crystals.  They  lie  in  a  very  compact,  nearly  black  ground- 
mass,  in  which  a  good  lens  can  detect  only  a  few  feldspar  microlites. 

The  microscope  shows  phenocrysts  of  labradorite,  augite,  and  olivine, 
with  apatite  and  magnetite,  lying  in  a  light-brown  hyalopilitic  ground- 
mass.  The  labradorites  are  the  largest  and  by  far  the  most  abundant 
phenocrysts  in  the  slide,  but  are  rarely  more  than  5™™  in  length.  They 
are  fresh  and  sharply  twinned,  but  often  carry  inclusions  of  glassy 
base,  much  as  do  the  larger  phenocrysts  of  the  Table  Mountain  flow, 
and  occasionally  include  small  augites.  They  are  usually  tabular 
parallel  with  the  brachypinacoid,  and  the  prevailing  section  is  lath- 
shaped.  Observations  on  albite-Carlsbad  twins  by  Michel  Levy's 
method  gave  extinction  angles  indicating  a  labradorfte  of  the  compo- 
sition Abi  Ani.  The  outlines  of  the  phenocrysts  are  generally  sharper 
and  less  embayed  than  in  the  Table  Mountain  flow. 

The  augite  is  identical  with  that  in  the  latter  flow,  but  is  in  smaller 
crystals  and  shows  a  greater  tendency  toward  sharpness  of  crystallo- 
graphic  outline,  especially  in  the  prism  zone. 

The  olivine  occurs  uauaWy  m\A\omoT\)\i\^  ^^^^XawVe.  q^  ^mall  size  scat- 
terect  through  the  grov\udmaa^,\iw\)  oc.e,^^\o\vsi}^^  q\\^  ^l\^x%iBt  ^tj^Na 
met  with 


BAK80MB.]  DAKDANELLE    FLOW.  47 

The  hyalopilitic  groandmass  shows  sharp,  clear  feldspar  microlites, 
with  more  or  less  flow  structure,  lying  in  a  light-brown  glass.  These 
plagioclases  usually  show  albite  twinning  with  extinction  angles  corre- 
sponding to  labradorite.  Bifurcated  ends  are  common.  The  brown 
semiopaque  glass  is  quite  abundant,  and  makes  up  a  considerable  part 
of  the  section.  It  shows  a  rather  noticeable  fin  a  mottling,  suggesting 
an  incipient  spherulitic  structure  and  apparently  produced  by  the 
crowding  together  of  very  minute  brown  globulites.  The  magnetite, 
instead  of  being  minutely  disseminated  through  the  glass,  as  is  common 
in  these  rocks,  forms  small  crystals  and  aggregates  readily  seen  with 
low  power. 

The  sx)ecimen  just  described  was  taken  from  the  highest  point  of  the 
peak.  A  second  (1024  S.  N.)  from  near  the  bottom  of  the  same  flow  was 
very  similar  in  thin  section,  but  is  slightly  weathered.  The  glass  is 
gray  instead  of  brown,  is  finely  globulitic,  and  has  the  magnetite  a 
little  more  finely  disseminated.  Apatite,  in  small  prisms,  occurs  in 
both  slides. 

A  hand  specimen  (1421  S.  N.)  from  the  summit  of  the  ridge,  one-half 
mile  east  of  Clover  Meadow,  is  megascopically  identical  with  that  just 
described.  Under  the  microscope  the  chief  differences  to  be  observed 
Hre  a  more  pronounced  flow  structure  and  a  slightly  greater  abundance 
of  augite,  olivine,  and  apatite.  The  labradorite  phenocrysts  are  more 
basic,  readings  on  albite-Carlsbad  twins  indicating  a  composition  near 
Ab3An4.  The  widths  of  the  albite  lamellae  are  very  variable.  The 
augite  phenocrysts  occur  in  stout  prisms,  very  pale  green  in  color,  gen- 
erally crystallographically  bounded  in  the  prism  zone,  but  rounded  on 
the  ends.  Extinction  angles  were  obtained,  of  c :  c  =  45° .  The  largest 
augite  phenocryst  in  the  slide  is  less  than  2  ""^  in  length.  The  olivine  is 
in  small,  sharply  idiomorphic  ciystals,  and  in  larger  anhedra  from 
0.6"">to  1  "™  in  diameter.  Apatite  is  noticeably  abundant  in  rather 
stout,  well-formed  prisms,  both  in  the  augite  and  in  the  groundmass. 
This  is  evidently  a  somewhat  more  basic  iacies  than  that  on  the  sum- 
mit of  the  West  Dardanelle. 

The  most  interesting  facies  (1419  S.  N.)  of  the  Dardanelle  flow  occurs 
3|  miles  southwest  of  Clover  Meadow,  at  the  point  where  the  latites 
pass  under  a  portion  of  the  andesitic  breccias  to  the  west.  Megascopi- 
cally the  rock  resembles  very  closely  the  rocks  just  described,  but  the 
groundmass  is  apparently  slightly  more  crystalline. 

Under  the  microscope  it  shows  the  usual  pbenocrysts,  lying  in  a 
groundmass  that  is  distinctly  more  crystalline  than  the  preceding,  and 
recalls  certain  facies  of  the  Table  Mountain  flow.  The  plagioclases  are 
beautifully  twinned  according  to  the  albite,  together  with  the  Carlsbad, 
and  occasionally  the  pericline,  laws.  The  extinction  angles  (30^  and 
13.60, 290  and  15°)  on  albite-Carlsbad  twins,  cut  in  a  zone  perpendicu- 
lar to  the  twinning  plane,  indicate  a  labradorite  somewhat  more  ba&i<^ 
than  Ab^An^.  Some  of  the  larger  crystaA^  \i«v^  ^^je^'wj  \\\^\i«\ssvv'^^^2>s^ 
jn  the  Table  Mountain  flow.     The  speci^c  feTv\>J\tv  o^  \>ttfc^^  Xijaort-w^^x^M^ 
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pbeiiocrysts,  (leteriiiiued  by  suspending  a  small  fragment  in  Thonlet 
solution,  is  2.()r>7,  which  is  rather  low  for  a  labradorite  of  snch  basicity 
as  the  extinction  angles  indicate. 

The  augite  is  identical  with  that  already  described.  Sharply  idio- 
morphic  cross  sections  of  the  prism  zone  are  frequent,  and  often  show 
twinning  on  the  orthopinacoid.  Extinction  angles  were  measured  np 
to  c  :  c  =  44P,    Olivine  is  present  only  in  very  subordinate  amouDt. 

The  groundmass  consists  of  well-developed  lath-shaped  microliter  of 
plagioclase  and  small  crystals  of  augite,  olivine,  and  magnetite,  lying 
in  a  gray  cloudy  glass.    The  great  preponderance  of  the  feldspars,  both 
in  the  srroundmass  and  among  the  phenocrysts,  is  a  striking  charac- 
teristic of  the  slide.     The  lath-shaped  feldspars,  which  are  thickly 
crowded  together,  are  generally  twinned,  and  have  extinction  angles 
corresponding  to  labradorite.    When  the  section  is  examined  with  low 
power  and  crossed  nicols  it  is  very  difiicult  to  make  out  any  glass. 
The  spaces  between  the  distinctly  lath-shaped  plagioclases  nearly  all 
show  more  or  less  double  refraction,  the  only  parts  remaining  dark 
iJeing  such  as  are  already  rendered  nearly  opaque  by  thickly  crowded 
globulites.     By  using  an  immersion  objective,  and  focusing  np  and 
down  in  the  section,  it  appears  that  the  labradorites  of  the  groundmass 
are  really  tabular  parallel  with  the  brachypinacoid,  and  that  these 
faintly  doubly  refracting  portions  of  the  slide  are  the  result  of  an  over- 
lapping of  glass  and  approximately  brachypinacoidal  sections  of  labi*a- 
dorite.    They  generally  show  the  emergence  of  an  acute  bisectrix  or 
optic  axis  in  convergent  light,  which,  combined  with  the  fact  that  tbey 
seldom  occupy  the  full  thickness  of  the  thin  section,  is  sufficient  to 
account  for  their  low  double  refraction  and  rather  uncertain  extinc- 
tions.   Naturally  they  do  not  show  the  albite  twinning.     It  was  at  first 
supposed  that  they  might  be  orthoclase,  or  at  any  rate  a  different  feld- 
spar from  the    well-defined    labradorite  laths,  but   careful   focusing 
showed  that  all  gradations  could  be  traced  from  sections  of  Labradorite 
cut  at  right  angles  to  the  plane  of  greatest  extension,  and  therefore 
showing  sharp  albite  twinning  and  usually  occupying  the  full  thickness 
of  the  slide,  to  those  cut  at  an  oblique  angle  and  showing  more  shadowy 
lamelhe  and  less  distinct  lath-shaped  outline,  and  finally  to  sections 
cut  at  only  a  very  small  angle  with  the  brachypinacoid,  occupying  bnt 
a  fraction  of  the  whole  thickness  of  the  section,  or  thinning  out  to  a 
feather-edge,  and  consequently  showing  no  twin  lamination  and  low 
double  refraction. 

The  glass  in  which  these  well-developed  plagioclases  lie  is  in  itself 
clear  and  colorless,  but  is  usually  crowded  with  dark  globulites  which 
render  it  nearly  op^ique  with  low  or  moderate  powers.  By  using 
Becke's  method  the  clear  glass  shows  a  lower  index  of  refraction  than 
the  balsam,  although  the  observation  is  difficult  to  make  on  account  of 
the  abundant  globulites.  W\t\\  a.  No»  YII  Seibert  immersion  lens  these 
globiilitesy  which  appear  l&e  \>VatcW,  oi^^jv«^^  ^waJt  '^'dsc!^^^^^^  ^th  low 
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powers,  are  in  part  transparent,  and  composed  of  a  pale  greenish  sub- 
stance of  high  refractive  index.  Within  this  substance  is  frequently  a 
smaller  black  dot  which  remains  opaque  and  is  probably  magnetite. 
In  their  general  appearauce  the  globulites  with  dark  central  spots 
recall  the  well-known  cells  seen  in  micro-preparations  of  hyaline  carti- 
lage. Kot  all  the  globulites,  however,  are  compound.  Some  are  wholly 
transparent,  while  others  are  wholly  opaque.  It  is  thought  that  the 
transparent  greenish  substance  is  probably  augite. 

A  portion  of  this  rock  was  finely  powdered  and  passed  through  a 
No.  120  sieve.  The  fine  dust  was  sifted  out  through  a  piece  of  linen 
and  the  remaining  powder  washed,  dried,  and  placed  in  Thoulet  solu- 
tion of  about  3.15  sp.  gr.  A  powder  at  once  fell  which  consisted  of 
augite,  olivine,  and  magnetite.  Upon  dilution  to  sp.  gri  2.626,  about 
half  the  remaining  x)owder  came  down.  This  portion  was  easily  sepa- 
rated by  a  small  horseshoe  magnet  into  two  parts,  a  magnetic  black 
X>owder  and  a  nonmagnetic  white  powder.  The  magnetic  portion  exam- 
ined under  the  microscope  was  found  to  consist  of  fragments  of  the 
globulitic  glass,  in  which  were  included  microlites  of  the  various  min- 
erals of  the  groundmass,  particularly  labradorite.  The  nonmagnetic 
portion  consisted  of  fragments  of  labradorite  free  from  glass. 

Upon  dilution  of  the  heavy  solution  to  sp.  gr.  2.485,  practically  all 
the  powder  fell.  This  portion  also  was  nearly  all  magnetic,  and  the 
magnet  left  only  a  small  residue  of  white,  nearly  pure  plagioclase 
I>owder.  The  black  magnetic  portion  seen  under  the  microscope 
resembled  that  just  described.  No  great  difference  could  be  observed 
between  the  powder  which  fell  at  2.626  and  that  which  came  down  at 
2.485,  except  that  the  nonmagnetic  portion  was  smaller  in  the  latter. 
This  lack  of  distinctive  difference  was  probably  due  to  the  unusual 
fineness  of  the  powder  and  its  tendency  to  float  in  the  fluid.  It  is 
evident  from  the  experiment,  however,  that  the  globulites  consist  in 
part  of  magnetite,  and  that  the  latter  mineral  forms  an  important, 
although  not  conspicuous,  constituent  of  the  rock.  The  specific  gravity 
of  the  rock  as  determined  by  the  chemical  balance  is  2.61.  The  glass 
in  which  the  globulites  lie  must,  accordingly,  be  light. 

In  an  attempt  to  determine  the  part  played  by  the  considerable  per- 
centage of  potash  shown  in  the  chemical  analysis  of  the  rock  (Column 
lY,  page  58),  a  few  grains  of  the  magnetic  and  of  the  nonmagnetic  pow- 
der were  treated  with  hydrofluosilicic  acid.  The  magnetic  powder 
afforded  abundant  crystals  of  potassium  fluosilicate,  as  well  as  of  sodium 
and  other  bases,  while  the  nonmagnetic  grains  showed  only  thefluosili- 
cates  of  sodium,  calcium,  and  aluminium,  indicating  that  the  greater 
part  of  the  potash  is  in  the  undifierentiated  glass,  a  result  that  accords 
with  its  low  specific  gravity. 

The  other  constituents  of  the  groundmass  consist  of  not  very  abun- 
dant grains  and  crystals  of  augite,  olivine,  and  magnetite,  some  small 
patches  of  greenish-yellow  serpentine,  and  an.  oejc»^\ow^  «ccka5\  ixt^^x^. 
Bull.  89—4 
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A  rock  remarkably  similar  to  the  one  jast  described  was  found  in  the 
AsBos  collection  already  referred  to.  This  (A.  E.  240)  is  a  dark,  com- 
pact rock  with  splintery  fracture,  resembling  a  basalt,  and  labeled  as 
coming  from  Husseinfagy,  Asia  Minor.  Under  the  microscope  it  shows 
phenocrysts  of  labradorit'C  and  pale-greenish  augite.  The  groundmass 
shows  the  same  structure  as  the  preceding  rock,  the  same  well-developed 
plagioclase  laths,  and  a  glassy  matrix  thickly  crowded  with  the  same 
dark  globulites.  The  thin  section  also  contains  numerous  small  serpen- 
tinous  pseudomorphs,  after  a  mineral  that  was  apparently  olivine. 

In  the  absence  of  a  chemical  analysis  it  would  be  hardly  safe  to  assert 
the  practical  identity  of  this  rock  with  the  Dardauelle  latite;  but  the 
work  of  Washington '  on  the  rocks  of  Smyrna  and  Pergamon  shows  that 
the  chemical  type  of  the  latites  is  well  represented  in  this  region. 

A  specimen  (1956  S.  N.)  from  the  other  side  of  the  andesitic  ridge, 
about  a  mile  from  the  preceding,  stands  megascopically  halfway 
between  the  typical  Dardanelle  facies  and  the  typical  Table  Monntain 
facies,  showing  phenocrysts  of  labradorite  up  to  10  °""  in  length. 

Under  the  microscope  the  thin  section  shows  the  usual  labradorite 
and  augite  crystals,  with  smaller  ones  of  magnetite.  The  olivine  is  very 
inconspicuous  and  appears  to  be  confined  to  scattered  grains  or  small 
crystals  in  the  groundmass.  The  latter,  which  is  rather  coarsely 
hyalopilitic,  consists  of  well-developed  laths  of  plagioclase  lying  in  a 
light-brown  glass.  These  laths,  instead  of  having  squarely  truncated 
CTids,  show  a  great  tendency  toward  skeletal  forms,  splitting  up,  and 
X)rojecting  long,  delicate  spines  into  the  glass.  Others  consistof  a  thin 
rectangular  shell  filled  with  brown  glass.  This  glass,  which  occupies 
a  considerable  proportion  of  the  slide  between  the  larger  laths,  has  a 
beautiful  frosted  appearance,  due  to  its  being  crowded  with  still  more 
delicate  forms  of  growth  than  those  of  the  larger  laths.  All  the  latter 
are  well  twinned  and  show  extinction  angles  corresponding  to  labra- 
dorite. Small  prisms  of  apatite  and  grains  of  magnetite,  augite,  and 
olivine  are  the  other  constituents  of  the  groundmass.  The  glass,  when 
examined  with  an  immersion  lens,  is  seen  to  be  full  of  minute  globa- 
lites,  which  give  it  its  brown  color.  Some  of  the  larger  of  these  are 
transparent. 

Three-fourths  of  a  mile  northward  from  the  locality  of  the  foregoing 
specimen  a  remnant  of  the  Dardanelle  fiow,  too  small  to  map  without 
exaggeration,  rests  upon  a  larger  and  broader  mass  of  the  biotit.e-augite- 
latite.  It  is  very  frothy  in  places,  especially  near  its  base,  and  the 
specimen  (1953  S.  N.)  taken  from  the  more  compact  jmrtion  shows 
numerous  small  round  vesicles.  Megascopically  it  resembles  closely 
some  of  the  Table  Mountain  latite,  the  labradorite  {phenocrysts  being  a 
little  larger  and  more  abundant  than  in  the  typical  Dardanelle  facies. 
The  microscope  shows  large  phenocrysts  of  plagioclase  and  smaller 
ones  of  olivine  and  augite  ly\u^  lu  a  hyalopilitic  groundmass. 
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The  plagioclases  are  twinned  with  beautifal  sharpness,  frequently 
combining  both  albite  and  Carlsbad  laws.  Determinations  made  on 
such  compound  twins  by  the  method  of  Michel  Levy,  using  the  con- 
venient little  apparatus  devised  by  Jaggar^  to  tilt  the  section  into 
the  proper  positions,  indicated  a  mixture  somewhat  more  basic  than 
Aba  An  4-  These  phenocrysts  are  notable  for  their  frequently  very  irreg- 
ular outlines  and  deep  embayments.  The  bays  often  exhibit  the  flow 
structure  of  the  groundmass  more  conspicuously  than  other  portions, 
streams  of  parallel  plagioclase  microlites  curving  in  and  out  of  their 
open  mouths,  and  contrasting  with  the  finer  stagnant  groundmass 
caught  in  the  deeper  ramitications  of  the  bays,  and  therefore  out  of 
reach  of  magmatic  currents. 

Next  to  labradorite,  olivine  is  the  most  conspicuous  phenocryst — an 
unusual  thing  in  these  latites.  It  forms  well-bounded  crystals,  in  the 
usual  stout  prismatic  forms,  sometimes  nearly  0.5"""  in  length.  These 
phenocrysts  are  not  very  abundant,  as  only  five  were  seen  in  an  ordi- 
nary thin  section  about  1.5'"'  square.  The  augite  is  still  less  abundant, 
and  in  smaller  phenocrysts  than  the  olivine. 

The  groundmass  is  made  up  of  laths  of  labradorite,  small  augites 
and  olivines,  grains  of  magnetite,  a  few  prisms  of  apatite,  and  brown 
glass.  The  labradorite  microlites  show  a  tendency  toward  skeletal 
forms  resembling  those  described  in  the  preceding  slide. 

The  last  specimen  (1886  S.N.)  of  the  Dardanelle  flow  to  be  described 
is  from  the  area  one-half  mile  northeast  of  McKay's,  the  most  westerly 
point  at  which  the  lava  belonging  to  this  flow- has  been  identified.  It 
is  here  slightly  vesicular,  with  the  plagioclase  phenocrysts  arranged 
with  their  longer  dimensions  distinctly  parallel.  These  are  sometimes 
IQmm  jjj  length,  and  show  albite  and  Carlsbad  twinning.  Their  size 
and  number  cause  the  rock  to  resemble  the  typical  facies  of  the  Table 
Mountain  flow  very  closely. 

Under  the  microscope  it  shows  large  labradorite  phenocrysts  with  the 
usual  abundant  inclusions,  lying  in  a  groundmass  that  is  something 
between  hyalopilitic  and  intersertal.  It  consists  of  lath-shaped  labra- 
dorite microlites,  crystals  of  augite,  olivine,  and  magnetite,  and  an 
occasional  apatite,  lying  in  a  brown  glass  like  that  in  the  section  just 
described.  A  little  serpentine  is  also  present  in  the  groundmass,  in 
part  replacing  grains  of  olivine  and  in  part  in  irregular  patches.  No 
phenocrysts  of  augite  or  olivine  were  seen. 

Fragments  of  labradorite,  picked  out  from  the  powdered  rock  under 
the  microscope,  were  found  by  means  of  Thoulet  solution  to  have  a 
specific  gravity  of  2.648,  which  again  is  low  for  a  normal  plagioclase  of 
the  basicity  indicated  by  optical  tests.  But  it  is  extremely  difficult 
to  get  fragments  that  are  free  from  glassy  inclusions  and  at  the  same 
time  large  enough  to  give  the  best  results  when  suspended  in  a  heavy 
fluid. 


'A  idiaple  inatrnment  for  inclining  a  preparatioxi  in  the  micxoacoipft*.  Xtsv.3oxvt.  ^\.>  *^^  %«tSsi»>    ^  • 
UI,  1897,  pp.  12»-13L 


52  LAVA   FLOWS   OP   THE   SIERRA    NEVADA.  {bvu^». 

From  the  foregoiug  descriptioiis  it  can  be  seen  that  the  typical  facies 
of  the  Dardatielle  flow  resembles  that  of  the  Table  Mountain  flowveiy 
closely  indeed,  while  in  certain  facies  they  are  practically  identical. 
The  general  distinguishing  features  of  the  Dardanelle  flow  are  quanti- 
tative rather  than  qualitative.  Its  phenocrysts  are  smaller,  the  ground- 
mass  is  finer;  olivine  is  not  quite  so  abundant,  and  occars  in  smaller 
crystals. 

ASSOCIATED  VOLCANIC  ROCKS. 

Olivine  hasaltj  as  already  mentioned,  has  been  met  with  only  at  the 
West  Dardanelle,  where  it  forms  a  thick  series  of  flows,  beneath  the 
latitesy  and  rests  in  part  upon  the  granite  and  in  part  upon  rhyolite 
tuft'.  It  is  a  dark,  even-grained  rock,  in  which  the  only  megascopic 
phenocrysts  are  some  dark-brown  crystals  up  to  0.6  *^'"  in  length,  show- 
ing a  distinct  cleavage,  and  outhnes  suggesting  pseudomorphs  after 
olivine.  A  little  fresh  olivine  can  also  be  detected  with  the  lens.  This 
rock  weathers  much  more  readily  than  the  latites  above  it,  and  is  other- 
wise quite  different  mega8COi)ically. 

Under  the  microscope  (1007  8.  N.)  it  shows  a  typical  basaltic  or  inter- 
sertal  structure,  the  well-developed  plagioclase  laths,  averaging  nearly 
0.5  """  in  length,  lying  in  every  direction,  with  the  triangular  inter- 
stices filled  with  a  nearly  opaque  glassy  base  and  abundant  yellow 
X)seudomorphs  after  olivine.  The  plagioclase  is  perfectly  fresh  and 
sharply  twinned.  Combinations  of  the  albite  and  Carlsbad  laws  are 
frequent,  and  give  extinction  angles  indicating  a  labradorite  rather  more 
basic  than  the  mixture  Abj  An4,  probably  about  Ab^An^  Olivine 
occurs  with  the  usual  characteristic  outline,  and  is  the  only  mineral 
that  rises  to  the  rank  of  a  phenocryst.  It  is  very  abundant,  but  is 
rarely  fresh,  being  usually  more  or  less  altered  to  a  bright  orange-yellow 
pseudomorphous  mineral,  which  has  received  the  name  of  iddingsite.^ 
The  alteration  proceeds  from  without  inward,  and  all  stages  may  be 
observed  from  olivines  which  have  just  begun  to  be  attacked  to  those 
which  have  been  wholly  transformed  into  yellow  x)seudomorph& 
Occasionally  there  appears  to  be  an  intermediate  stage,  the  olivine 
being  bordered  by  an  ordinary  greenish  serpentine,  and  this  in  turn 
surrounded  by  the  iddingsite.  This  relationship,  however,  suggests  the 
possibility  that  the  iddingsite  may  be  an  early,  or  even  a  magmatic,' 
alteration,  whereas  the  serpentine  is  the  ordinary  product  of  atmos- 
pheric weathering.  A  similar  relation  was  noted  in  the  diabase  of  Point 
Bonita.^  The  iddingsite  preserves  perfectly  the  sharp  idiomorphic  out- 
lines of  the  olivine.  In  its  cleavage,  finely  fibrous  structure,  pleochro- 
ism,  and  double  refraction  it  agrees  with  the  iddingsite  described  from 
the  much  older  diabase  of  Point  Bonita,  which  was  regarded  as  being 

>  LawAon,  Geology  of  Carmelo  Bay :  TJniv.  of  Calif.,  Dept.  Geol.,  Bull.,  Vol.  1, 189a~86,  pp.  31-36.  See 
also  Ransoine,  ibid..  Vol.  I,  pp.  90-82;  and  Smith,  Proc.  Calif.  Acad.  Soi.,  3d  aeries,  Geolo^,  Vol.1, 
1897,  pp.  38-40. 

>Seti  Waahington,  Italian  petrologlcal  atudiet},  II:  Jour.  Geol.,  Vol.  IV,  1896,  pp.  83&-836. 

'Loc.  cit. 
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probably  derived  from  olivine,  although  the  oi-iginal  mineral  had  all 
disappeared. 

The  augite  is  not  abundant,  and  is  rather  unevenly  distributed  in 
the  slide.  It  occurs  in  irregular  areas  between  the  labradorite  laths, 
with  no  crystal  form  of  its  own,  and  has  the  pale-brown  tint  character- 
istic of  basaltic  augites,  as  opposed  to  the  greenish  augites  and  diop- 
sides  of  the  andesites.  Patches  of  greenish-yellow  serpentine  are  abun- 
dant. They  are  rounded  in  outline,  and  appear  to  fill  small  vesicles  in 
the  glassy  base.  The  latter  forms  a  considerable  part  of  the  rock,  and 
is  rendered  nearly  or  quite  opaque  by  a  fine  black  dust,  probably  mag- 
netite. The  specific  gravity  of  the  rock  is  2.78.  A  chemical  analysis 
will  be  found  in  Column  VIII  of  the  table  on  page  68. 

Andesitic  breccia  or  tuff  of  the  ordinary  Sierra  Nevada  type  is,  as 
already  stated,  very  abundant  in  this  region.  It  is  not,  petrographic- 
ally  speaking,  a  particularly  interesting  rock,  and  in  spite  of  its  clastic 
origin  the  larger  fragments  show  a  fairly  uniform  character  over  the 
whole  district.  They  are  usually  composed  of  a  homblende-pyroxeue- 
andesite,  in  which  the  large  brown  hornblende  phenocrysts  are  in 
various  stages  of  resorption  in  difierent  specimens,  so  that  this  mineral 
is  sometimes  a  conspicuous  and  abundant  porphyritic  constituent,  occa- 
sionally showing  crystals  up  to  2.6<^™  in  length,  and  at  other  times  has 
almost  wholly  disappeared.  The  other  phenocrysts  seen  in  thin  section 
are  labradorite,  characterized  by  zonal  structure  and  uiidulatory  extinc- 
tions, pale-green  augite,  orthorhombic  pyroxene,  and  occasionally 
olivine,  all  lying  in  a  liyalopilitic  groundmass  with  rather  abundant 
glass.  Although  many  specimens  and  thin  sections  liave  been  studied 
from  difierent  parts  of  the  area,  three  only,  collected  from  the  breccia 
just  beneath  the  latite  south  of  Clover  Meadow,  will  be  described  in 
full  as  fair  types  of  the  whole. 

The  first  of  these  (1437  S.  N.)  is  dark  gray  in  color  and  shows  black 
phenocrysts  of  hornblende  up  to  5'"™  in  length,  and  a  few  small  plagio- 
clases,  lying  in  a  dark,  finegrained  matrix.  Under  the  microscope  it 
shows  large  phenocrysts  of  brown  hornblende  with  abundant  smaller 
ones  of  plagioclase,  rather  less  numerous  augites,  and  still  less  abun- 
dant orthorhombic  pyroxene.  Among  the  smaller,  less  conspicuous 
phenocrysts  might  also  be  included  olivine  and  magnetite.  The  ground- 
mass  is  light  brown  in  color  and  hyalopilitic. 

The  hornblende  is  the  usual  brown  variety,  and  the  large  crystals 
are  rounded  in  outline  and  surrounded  by  the  opaque  resorption  rims 
common  in  andesitic  rocks.  There  is  frequently  also  an  outer  border 
which  is  distinguishable  from  the  groundmass  in  being  clearer  and  in 
the  local  abundance  of  augite  and  magnetite  grains. 

The  plagioclase  phenocrysts  give  extinctions  of  albite-Carlsbad  twins 
corresponding  to  labradorite  ( Ab3An4).  They  are  rather  small,  but  very 
abundant,  and  are  characterized  by  zonal  structure  and  undulatory 
extinctions,  particularly  in    sections    approximately  parallel  to  the 
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brachypinacoid.  In  this  respect  they  are  well  contrasted  with  the 
sharp  regular  twinning  and  definite  extinctions  of  the  labradorite  of 
the  latites. 

The  augite  is  pale  green  to  nearly  colorless,  and  gives  extinction 
angles  of  c  :  c  =  about  45^.  It  is  frequently  idiomorphic  in  the  prism 
zone,  and  is  in  general  like  the  augite  of  the  latites. 

The  orthorhombio  pyroxene  occurs  generally  in  smaller  and  more 
slender  prisms  than  the  augite.  It  is  in  every  way  similar  to  that 
described  on  page  42  in  an  andesitic  inclusion  in  the  biotite-latite,  and, 
as  shown  by  its  faint  pleochroism  and  double  refraction,  is  probably 
bronzite  rather  than  enstatite. 

The  olivine  is  in  small  grains  and  irregular  crystals  and  is  quite 
accessory  in  amount. 

The  groundmass  consists  of  small  microlites  of  plagioclase,  usually 
showing  albite  twinning,  and  brown  glass.  The  rock  may  be  called  a 
hornblende-augite-bronziteandesite. 

A  second  specimen  (1438  S.  N.)  from  the  same  breccia  resembles  the 
preceding,  but  is  a  little  darker  in  color  and  shows  numerous  crystals 
of  dark  olive-green  augite  2  or  3 '"'"  in  length.  The  microscope  shows 
large  phenocrysts  of  augite  and  smaller  ones  of  plagioclase  and  olivine, 
lying  in  a  microlitic  glassy  base.  The  large  augites  are  very  pale 
yellowish-green  in  color  and  nonpleochroic.  They  sometimes  show 
crystallographic  outlines,  and  are  sometimes  rounded.  The  angle  c  :  c 
was  found  to  be  at  least  46^. 

Brown  hornblende  in  large  rounded  phenocrysts  with  black  resorp- 
tion rims  also  occurs  in  the  rock,  but  only  a  single  fragment  was 
included  in  the  thin  section  studied. 

The  plagioclases  are  prevailingly  broad  lath-shaped  in  outline,  with 
a  central  portion  full  of  small  glass  inclusions.  They  generally  show 
twinning  according  to  the  albite  law,  not  infrequently  combined  with  the 
Carlsbad  law.  The  measurements  of  the  extinction  angles  of  these  two 
sets  of  lameUiB  indicate  a  labradorite  rather  more  basic  than  Ab3An4. 

Olivine  is  rather  abundant,  in  more  or  less  idiomorphic  crystals  of 
small  size,  with  occasional  larger  anhedra,  and  is  quite  fresh. 

The  groundmass  is  rather  glassy,  but  contains  grains  of  magnetite 
and  abundant  small  microlites.  Lath  shaped  microlites  of  feldspar  are, 
however,  notably  lacking,  and  the  groundmass  can  scarcely  be  called 
hyalopilitic.  Apatite  is  present  in  small  amount  as  inclusions  in  the 
augite.  The  rock  may  be  called  a  hornblende-augiteandesite,  but  the 
abundance  of  the  olivine  indicates  a  rather  close  relationship  with 
the  basalts. 

A  third  specimen  (1439  S.  N.),  much  like  the  preceding,  but  less 

plainly  porphyritic,  is  dark  gray  in  color  and  somewhat  basaltic  in 

appearance.    The  lens  reveals  small  plagioclases,  with  augite  and  oli- 

vine,  in  a  fine  dark  grouwAwvA^^.    XJud^v  the  microscope  it  shows  the 

same  general  structure  aa  1A\e  \>t^c^^\w^  tw?«.^,  '^^5^'^^\i^^\-^,Vw5^ver^ 
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IS  in  smaller  phenocrysts  and  not  quite  so  abundant,  and  no  hornblende 
appears  in  the  slide.  The  olivine,  on  the  other  hand,  is  present  in 
rather  greater  amount,  often  partly  serpeutinized.  The  plagioclase  is 
labradorite  (Ab3An4),  frequently  showing  wavy  extinctions  and  zonal 
structure.  The  inner  portions  of  the  crystals  are  usually  the  more  basic. 
The  rock  would  be  classed  as  an  augite-andesite. 

Types  of  andesite  other  than  those  described  may  be  found  among 
the  fragments  of  the  breccia  in  different  portions  of  the  region.  On  the 
ridge  just  north  of  Beaver  Greek  a  beautiful  light-gray  hornblende- 
andesite  (1966  S.  K)  was  collected,  in  which  the  pyroxene  present  is 
confined  to  an  insignificant  amount  in  the  groundmass.  The  horn- 
blende in  this  facies  is  green  in  transmitted  light,  with  the  pleochroism 
a  =  light  greenish  yellow,  ft  =  olive  green,  and  jc  =  dark  yellowish 
green.  The  absorption  is  fir  =  jc  >  a,  and  c  :  c  =  16°  at  least.  An- 
other light-gray  fragment  (1975  S.N.)  with  conspicuous  porphjrritic 
hornblendes,  taken  from  the  breccia  3^  miles  northeast  of  Fennessy's, 
shows  the  usual  brown  hornblende  in  thin  section.  The  groundmass 
contains  abundant  small  microlites,  which  appear  to  be  enstatite.  A 
thoroughly  typical  hornbleude-andesite  was  collected  3  miles  south  of 
Big  Trees  in  which  the  hornblende  phenocrysts  are  abundant.  Seen  in 
thin  section^  they  are  surrounded  by  narrow  black  rims  and  show  strong 
pleochroism,  a  =  light  yellowish  green,  b  =  bright  chestnut-brown, 
and  JC  =  deep  rich  mahogany-brown.  The  absorption  is  a  <  b  <  C 
The  groundmass  is  typically  hyalopilitic  and  contains  a  little  augite. 
Other  andesites  occur  in  which  the  hornblende,  if,  as  seems  probable, 
formerly  present,  has  been  wholly  resorbed,  giving  pyroxene-andesites 
in  which  augite  and  orthorhombic  pyroxenes  vary  in  relative  propor- 
tions. The  rarer  accessory  minerals  of  the  intermediate  effusive  rocks 
are  not  well  represented  in  the  Sierra  Nevada  andesites.  A  small 
crystal  of  zircon  can  occasionally  be  detected,  and  a  single  crystal  of 
rutile  ( f )  was  noted  in  one  thin  section. 

No  chemical  analyses  have  been  made  of  the  andesites  of  this  area, 
but  they  probably  do  not  depart  from  the  ordinary  Sierra  Nevada  type, 
in  which  total  alkalies  are  generally  less  than  6  per  cent,  with  soda  in 
excess  of  potash.  Some  analyses  of  these  andesites  have  recently  been 
published  by  Turner.^ 

Massive  rhyolite  occurs  within  the  area  of  the  map  only  at  the  point 
previously  mentioned,  just  west  of  the  Dardanelles.  It  is  a  fresh, 
nearly  white  rock,  showing  small  phenocrysts  of  sanidine  and  a  pale- 
pink  feldspar,  with  a  few  grains  of  quartz,  lying  in  a  cryptocrystalline 
groundmass.  Under  the  microscope  it  shows  phenocrysts  of  sanidine 
with  an  occasional  acid  plagioclase  and  small  biotite  scales  in  a  nearly 
colorless,  homogeneous,  microfelsitic  groundmass.  The  sanidine  does 
not  show  good  crystal  outlines,  and  is  without  twinning.  It  has  a  lower 
index  of  refraction  than  the  balsam,  a  specific  gravity  a&  d!^ti^x.\sA£L9^ 

'Seventeenth  Ann.  Kept.  T'.  S.  0«>ol.  Survey,  Pait\,\fiSft>  -^."l^Y* 
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by  Thoalet  solution  of  2.542,  and  yielded  abandant  octahedra  of  potas- 
siam  flaosilicate  with  bydrofluosilicic  acid.  The  quartz  occurs  in  little 
nests  of  interlocking  grains  and  not  as  distinct  porphyritic  crystals. 
The  groundmass  shows  a  few  scattered  grains  of  magnetite  and  a  small 
crystal  of  zircon. 

Rhyolitic  tuff  is  much  more  abundant  than  the  massive  rhyolite 
within  the  district  studied.  It  is  usually  white  in  color,  fine  grained, 
and  somewhat  friable,  although  secondary  silicification  has  frequently 
indurated  the  exposed  surfaces  of  the  beds.  The  coarser,  more  crum- 
bling facies  generally  show  fragments  of  sanidine,  microtine,  and 
quartz,  and  sometimes,  as  on  the  south  side  of  tbe  Dardanelles,  water- 
worn  pebbles  of  foreign  material.  As  mentioned  in  the  preceding 
pages,  this  tufif  sometimes  shows  columnar  structure. 

Under  the  microscope  the  rhyolite  tuff  usually  shows  more  or  less 
angular  fragments  of  sanidine,  plagioclase,  and  more  rarely  quartz, 
with  scales  of  biotite,  lying  in  a  nearly  colorless  matrix.  The  latter  is 
almost  isotropic,  but  is  generally  somewhat  chalcedonized.  Most  of  the 
sections  show  the  "aschen-structur"  of  Miigge^  in  great  perfection,  and 
all  intermediate  facies  occur  between  those  made  up  of  the  fresh  cres- 
centic  glass  spicules  of  a  finely  comminuted  volcanic  ash-  (1823  8.  N.) 
and  those  in  which  secondary  silicification  has  in  great  part  replaced 
the  intricate  reentrant  curves  of  the  glass  shards  by  finely  radial,  con- 
centric bands  of  chalcedony,  polarizing  feebly  between  crossed  nicols, 
and  giving  rise  to  a  kind  of  secondary  axiolitic  structure  common  in 
older  rhyolitic  tuffs  and  concerning  whose  origin  there  has  been  some 
debate  (1973  S.  N.). 

Various  tuffs  occur  within  the  area  embraced  by  the  map  which  differ 
somewhat  from  the  ordinary  gray  andesitic  tuffs  of  the  region.  They 
are  generally  finer,  softer,  and  lighter  in  color  than  the  latter  and  are 
found  only  in  a  few  small  patches.  Microscopic  investigation  shows 
that  they  are  either  andesitic  or  latitic  in  character,  the  distinction 
between  the  two  being  not  readily  made  in  their  tuffaceous  forms. 

A  mile  and  a  half  south  of  Fennessy's  a  thin  stratum  of  i)orous,  light 
gray  tuff  (1978  S.  N.)  rests  upon  the  biotite-augite-latite  and  separates 
it  from  the  overlying  andesitic  breccia.  Megascopically  this  shows 
abundant  small  fragments  of  white  pumice  inclosed  in  a  finely  com- 
minuted volcanic  paste.  Under  the  microscope  it  exhibits  numerous 
areas  of  nearly  colorless  pumiceous  glass,  together  with  crystals  of 
labradorite,  augite,  brown  and  green  hornblende,  biotite,  and  apatite. 
The  biotite  occurs  both  as  isolated  crystals  and  inclosed  in  the  pumi- 
ceous glass.  There  are  also  abundant  fragments  showing  microlitic 
glassy  base,  some  of  which  appear  to  be  andesite,  while  others  resem- 
ble the  fine  groundmass  of  some  of  the  massive  latites.  The  apatite 
is  in  small  prisms,  and  the  slide  also  contains  a  little  magnetite  and 
epidote.    The  presence  of  \)\o\Ate,  vj\i\ci\i  ^ '«>&  uot  found  in  the  andes- 

'i^eue«  Jahrbuch  TiirMin.,  otc.,lie\\ageTiaTi*\?',  V-^*-    ^«»»\i^o^.^.^xo\xx^*»\^«  ^\\x«.^^-v 
laland/t,  Maine,  Skowbecan,  18W,  p.^^. 
»I>liJer.  Science.  Vol.  IV,  1S8*,  VP-  <i5^-^^- 
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ites  of  the  region,  and  the  absence  of  orthorhombic  pyroxene,  suggest 
that  this  tnii'  may  belong  to  the  latitic  series. 

Just  south  of  Mill  Greek,  near  its  month,  the  augite-latite, -capping 
the  small  hill  previouHly  described,  is  underlain  by  three  beds  of  sofb 
tuflf.  The  lowest  of  these  is  light  yellow,  friable  tuflf,  containing  frag- 
ments of  fine  white  pumice  and  small  rolled  pebbles.  Under  the  micro- 
scope it  is  seen  to  be  made  up  of  glass  shards  showing  typical  ash 
structure,  with  fragments  of  pumice  and  a  few  grains  of  clastic  quartz, 
the  whole  being  somewhat  chalcedonized. 

The  bed  just  above  this  is  a  fine,  white  volcanic  sand  that  was  not 
microscopically  examined,  while  the  topmost  bed  is  apparently  an  ordi- 
nary andesitic  tuft,  albeit  somewhat  finer  than  is  common  in  this  region. 

CHEMICAIi  COMPOSITION  OF  THE    SIERRA  XEVADA 

XiATITES. 

In  the  accompanying  table  (p.  58)  the  chemical  analyses  of  the  latites 
form  all  three  flows  are  brought  together  for  comparison.  In  spite  of  a 
certain  range  in  the  silica  percentages,  they  are  all  closely  related 
members  of  a  series.  They  are  not  far  from  the  andesites  in  general 
composition,  but  are  slightly  higher  in  silica  and  distinctly  so  in  alkalies, 
the  potash  being  always  slightly  in  excess  of  the  soda.^  Compared 
with  typical  trachytes,  these  rocks  are  higher  in  lime  and  magnesia  and 
lower  in  silica  and  alkalies,  while  the  preponderance  of  potash  over 
soda  is  usually  much  more  marked  in  the  trachytes. 

As  would  be  expected  from  the  microscopical  study  of  the  thin  sec- 
tions, the  rock  of  the  Table  Mountain  flow  is  somewhat  more  basic  than 
the  biotite-augite-latite,  while  the  Dardanelle  facies  occupies  an  inter- 
mediate position.  Tlie  Shaws  Flat  rock  (Column  I)  shows  the  greatest 
basicity;  the  greater  amount  of  lime  and  magnesia,  as  compared  with 
the  other  analyses,  being  in  harmony  with  the  slightly  greater  abun- 
dance of  olivine  and  augite  as  observed  in  the  thin  section.  Titanic 
oxide  is  present  in  all  the  analyses,  and  usually  in  noticeable  amount, 
indicating  that  the  magnetite  of  the  rocks  is  probably  titaniferous. 
Analysis  YI  is  exceptional  in  containing  a  small  amount  of  carbon, 
which  is  doubtless  due  to  some  organic  matter  included  in  the  lava. 

The  most  noteworthy  feature  of  the  analyses,  however,  taken  in  con- 
nection with  the  mineralogical  composition  of  the  rocks,  is  the  amount 
of  potash  shown.  As  already  stated,  by  far  the  greater  number  of  the 
thin  sections  (excepting,  of  course,  the  biotitic  facies,  which,  however, 

*It  la  important  to  note  that  this  statement  applies  only  to  the  percentage  fibres  in  the  analyses. 
When  the  molecular  iiroportions  of  soda  and  potash  are  compared  it  becomes  apparent  that^  as  far  as 
the  actual  mineral-forming  efficiency  of  these  alkalies  is  concerned,  it  vroald  be  more  accurate  to  say 
that  they  are  very  nearly  equal ;  for  the  soda  molecule  may  sometimes  be  present  in  slightly  greater 
amount  than  the  potash  molecule,  idthough  the  preponderance,  when  reckoned  in  percentages,  is  in 
the  other  direction.    But  as  rock  Mialyses  are  not  yet,  as  a  general  thing,  molecularl^  e>'s:^T«^%&^<l'«5^ 
compared,  the  common  mode  of  percentage  compariiran  "haa  beeii  T*i\%»\Ti'iA  Vu  Vtksv  <;\var»a\«tVi^O«ffKv  ^"L 
tbe  latiteB.    The  petrogrmpber  accustomed  to  traiiR\at«  liU  c\\©m\ea\  wati\^%^a  VftVouw^ftcv^vt  ^x^sv*^- 
Uons  will  not,  when  neadiag  the  following  paL'eH.  lose  Mjiht  oC  t\if4av\W5,««\.^«^  «ktD^><A\«AV5x\^*  ^^^»* 
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are  no  richer  in  potash  than  the  others)  contain  no  characteristically 
potash-bearing  mineral.  Several  of  the  analyses  contain  as  much  as  5 
per  cent  of  potash,  which,  if  it  were  present  in  the  form  of  orthoclase, 
would  make  up  nearly  30  per  cent  of  the  rock.  This  amount  is  entirely 
too  large  to  be  accounted  for  by  the  assumption  that  it  is  present  in  the 
form  of  orthoclase  microlites  which  have  escaped  detection  among  the 
plagioclases  of  the  groundmass.  It  is  fairly  certain  that  nearly  all  of 
the  potash  in  those  facies  which  do  not  contain  biotite  is  present  in  tbe 
residual  glass  of  the  groundmass.  This  conclusion  harmonizes  with 
the  results  of  the  micro-chemical  tests  described  on  page  49^  and  with 
the  previously  noted  low  specific  gravity  of  the  glass. 

Frequently^  in  rocks  of  intermediate  composition,  like  the  latites, 
the  orthoclase  forms  a  thin  envelope  around  the  basic  plagioclases, 
while  in  the  plutonic  monzonites  the  orthoclase  was  the  last  mineral 
to  crystallize,  forming  a  mesostasis  for  the  earlier  minerals.  In  the 
Sierra  Nevada  latites  the  conditions  under  which  orthoclase  (or  some 
other  potash-alumina  silicate)  would  separate  out  were  never  reached. 
This  indicates  that  the  method  sometimes  employed  of  assuming  the 
presence  of  orthoclase  in  the  groundmass  of  an  effusive  rock  from  the 
character  of  the  bulk  analysis  is  one  that  requires  caution  in  its  use. 

Table  of  chemical  anal y see  of  Sierra  Nevada  latites  and  associated  volcanic  rocks. 


SiO, 

Tia^ 

AljOj 

FejOj 

FeO 

MnO 

MgO 

CaO 

BaO 

Na,0 

K,0 

P«05..  

H,0  above  11 0°  . 
H,0  below  110-3  . 


I. 


56.  t9 
.936 

.60 

16.76 
.162 

8.05 
.010 

4.18 
.058 

.10 

3.70 
.004 

6.53 
.116 

.10 

2.63 
.040 

4.46 
.047 

.r.5 

.66 

.34 
SrO,  tr. 

Li,0,  tr. 


II. 


59.88 
.008 


5.00 
.000 


TotAl 100.02 

Sp.gT 


3.00 
.062 

5.06 
.053 


lU. 

IV. 

V. 

VI. 

vn. 

VIll. 

TX. 

56.78 
.046 

50.43 
.900 

61.00 

1.018 

62.33 
1.030 

65.81 
1.006 

48.76 

67.57 

1.15 

1.38 

1.05 

.54 

i.ae 

16.86 
.163 

16.68 
.161 

17.35 
.168 

15.11 
.146 

i&eo 

3.56 
.022 

2.54 
.015 

2.08 
.018 

1.86 
.011 

5.60 

2.03 
.040 

3.48 
.048 

1.63 
.022 

1.40 
.010 

5.01 

none 

trace 

.08 

none 

8.41 
.085 

1.84 
.046 

1.06 
.026 

.87 
.000 

6.03 

6.57 
.117 

4.00 
.073 

4.04 
.088 

3.23 
.057 

1.08 
.035 

8.70 

trace 

.14 



.24 

.10 

traoe 

3.10 
.051 

3.72 
.050 

3.60 
.050 

4.21 
.067 

2.50 
.041 

2.47 

5.57 

3.48 
.036 

5.04 
.05,'J 

5.27 
.055 

4.46 

.047 

5.24 
.056 

.66 

i.33 

.42 

.58 

.20 

.23 

.19 

1.21 

.72 

.75 

2.19 

.15 

.27 

.44 

1.40 

CO,.  18 

ZrO,.08 
SrO,  tr. 

CI    .05 

SrO  .05 
Li,0,  tr. 
FeS,.08 
C      .11 

CO..  42 

W.«\)    \ 

.    \Wi.^ 



100.33 

100.37 

1.^ 

\ 

\  t.'iA 

s.       ^-78 

2.23 

\ 

» See  WoBbington,  Jour.  Geo\.,  N^o\.  W ,  \%Wi,  v- ^^\,  ^v%t  ^vt6T*>.x^^«.T«i^«6*. 
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I.  Angito-lAtite  (36  S.  N.),  Table  Moantain  flow,  Taolnmne  Table  Monntain,  near  Sbaws  Flat. 
Turner,  Kocks  of  the  Sierra  Nevada,  Fourteenth  Ann.  BeptU.  S.  Geol.  Survey,  p.  491.  Hillebrand, 
analyst. 

II.  Angite-latite  (80  TuoL),  Table  Moantain  flow,  3  milea  soatheaaterly  from  Big  Trees.  Tomer, 
Geoltigy  of  the  Sierra  Nevada,  Seventeenth  Ann.  Bept.  IT.  S.  Oeol.  Survey,  p.  727.    Fireman, analyst. 

III.  Aiigite-latite  (1422  S.  N.),  Table  Moantain  flow,  spheroidal  faoies,  aboat  1|  miles  east  of 
Clovi'r  Meadow.    Steiger,  analyst. 

IV.  Angite-latite  (1419  S.  N.),  Dardanelle  flow,  4  miles  southwest  of  Clover  Meadow.  Stokes, 
analyst. 

v.  Biotite-augite-latite  (85  Tnol.),  3  miles  southeasterly  from  Big  Trees.  Turner,  Geology  of  the 
Sierra  Nevada,  Seventeenth  Ann.  Bept.  U.  S.  GeoL  Survey,  p.  727.    Fireman,  analyst. 

YI.  Biotlte-augite-latite  (1420  S.  N.),  4  miles  southwest  of  Clover  Meadow.  Turner,  loc.  cit.  Hil- 
lebrand, analyst. 

VII.  Yitrophyriolatite(?)(18a6  S.N.),  just  south  of  Mill  Creek.  Analysis  partial.  Steiger,  analyst. 

Vm.  OUvine-basalt  (1007  S.  N.),  west  peak  of  the  Dardanelles. 

IX.  "Bed  lava"  (1867  S.  N.),  Just  soath  of  Mill  Creek.    Bansome,  analyst. 


ClaASSIFICATION  OF  THE  I^ATITES. 

With  the  great  advance  in  methods  of  petrographical  research  dur- 
ing recent  years  there  has  come  inevitably  greater  difficulty  and 
complexity  in  the  proper  classification  of  the  rocks  themselves.  The 
greatly  increased  accuracy  of  chemical  analyses,  particularly  as  regards 
amounts  of  the  alkalies  and  minor  constituents,  and  their  more 
critical  interpretation,  together  with  the  strides  made  in  the  optical 
investigations  of  the  feldspars  by  Becke,  Federow,  Michel  L^vy,  and 
others,  is  leading  to  the  gradual  splitting  up  of  some  of  the  older  and 
more  comprehensive  groups.  A  notable  example  of  this  tendency  was 
Briigger's  differentiation  of  the  monzonite  family  from  the  syenites, 
while  a  similar  process  has  been  long  reducing  the  once  large  family  of 
the  trachytes  to  a  size  more  commensurate  with  the  minor  importance 
of  their  plutonic  equivalents.  With  the  establishment  of  new  families 
there  has  come  into  the  literature  an  enormous  number  of  new  names. 
In  many  cases  these  names  are  local,  being  based  on  mineralogical 
combinations  and  distinctions  that  may  not  be  repeated  in  another 
region  or  be  given  the  same  value  by  other  observers.  The  common 
custom  of  providing  such  facies  with  a  name  derived  from  the  locality 
in  which  they  occur  is  a  useful  oue,  but  the  local,  and  to  a  certain 
extent  provisional,  nature  of  such  names  should  be  borne  in  mind,  and 
they  should  not  be  allowed  to  bury  under  their  accumulating  mass 
broader  and  more  rational  schemes  of  classification. 

On  the  other  hand,  it  is  no  part  of  pure  petrographical  science  to  aim 
directly  at  ease  and  simplicity  in  classification,  however  anxiously  such 
an  end  may  be  desired  by  the  general  geologist.  Petrography  in  its 
present  stage  is  occupied  rightly  with  critical  distinctions.  It  is  only 
by  the  recognition  of  such  slight  points  of  difference  that  they  can 
ever  be  ti*anscended  and  assigned  their  true  value  in  a  really  rational 
scheme  of  rock  classification. 

Becogniziug  the  fact  that  igneous  rocks  are,  chemically,  mixtures  of 
practically  infinite  variability  within  certain  limits^  t\\^  x^toxxv^  \r5s\^- 
encj  of  modern  methods  makes   moT©   and  Taox^  i«t  ^x^^^^^^  ^^ 
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definition  and  consequent  subdivision  of  the  older  groaps.  This  gain 
in  exactness  by  no  means  makes  easier  the  classification  of  a  given 
rock,  for  it  is  evident  that  the  greater  the  number  of  families  the  more 
numerous  will  be  the  intermediate  or  transition  rocks,  since  sharp 
lines  of  demarcation  apparently  nowhere  prevail  between  closely  related 
types.  It  is  a  question,  of  course,  how  far  for  purposes  of  practical 
description  such  subdivision  of  larger  groups  should  go,  but  it  is  a 
question  that  may  very  well  be  answered  by  the  facts  of  geological 
occarrence.  If  a  magma  of  a  certain  intermediate  tyx>e  with  reference 
to  two  or  more  well-established  families  is  found  to  possess  geological 
unity,  and  particularly  if  it  is  found  to  be  represented  by  both  plutonic 
and  effasive  forms,  there  can  be  little  doubt  of  the  advisability  of  giv- 
ing it  a  distinctive  name.  Brogger's  monzonite  magma  is  an  example 
of  such  a  ease,  and  he  has  shown  very  conclasively  that  the  plutonic 
monzonites,  being  orthoclase-plagioclase  rocks,  should  be  separated 
from  the  orthoclase  rocks,  or  granites  and  syenites,  on  the  one  hand  and 
from  the  plagioclase  rocks,  or  diorites  and  gabbros,  on  the  other,  the 
mineralogical  distinction  being  the  visible  sign  of  ditt'erence  in  chemical 
composition.  In  his  tabular  classification  ^  he  has  indicated  the  effiosive 
equivalent  of  monzonite  as  trachyt-andesitj  and  it  is  here  that  the  latites 
of  the  present  paper  belong,  as  will  now  be  more  fully  shown. 

It  is  plain  from  the  descriptions  of  the  latites  in  the  preceding  pages 
that,  in  sjiite  of  their  saperficial  basaltic  character,  they  are  in  no 
sense  basalts,  being  far  too  high  in  silica  and  alkalies  and  too  low  in 
magnesia  aud  lime,  and  dift'ering  from  the  latter  rock  in  microscopical 
structure  aud  in  the  proportion  of  the  ferromagnesian  constituents  to 
the  feldspars.  Their  specific  gravity,  too,  is  lower  than  that  of  basalts 
of  equally  compact  texture. 

Their  relation  to  the  andesites  is  much  closer,  and  were  it  advisable 
to  crowd  them  into  one  of  the  well-established  older  groaps  they  would 
be  placed  with  little  hesitation  in  this  family.  Leaving  out  of  con- 
sideration the  glassy  base,  the  particular  latites  here  described  i>ossess 
practically  the  mineralogical  composition  of  andesites.  But  they  differ 
from  normal  andesites  in  chemical  composition,  being  generally  slightly 
lower  in  lime  and  magnesia  and  always  higher  in  alkalies.  In  the 
andesites  the  total  alkalies  are  as  a  general  rale  less  than  6  per  cent, 
with  soda  in  excess  of  potash.  In  the  latites  the  total  alkalies  range 
from  G  to  10  per  cent,  with  the  potash  equal  to  or  slightly  in  excess  of 
the  soda. 

Bocks  of  this  type  can  hardly  be  classed  as  trachytes  if  the  latter 
name  is  to  retain  any  precision  of  meaning.  Not  only  are  they  decid- 
edly untrachytic  in  color  and  texture,  but  they  differ  widely  mineral- 
ogically  from  typical  trachytes.  Sanidine,  instead  of  being  the  domi- 
nant feldspar,  is  entirely  absent  and  the  conspicuous  feldspar  is  here 


'Die  Ernpilv gesteiue  dca  KTi*t\aii\aKe!\j\«\«A-.TL,  l>\%TS.Tw^V\aii%l^^^  ^«t\xS»j^^        EroptiTfe- 
ateine  hei  Predazzo  in  Sudtyrol.    KT\»liMiia,lS»&,\>-^* 
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labradorite.  As  already  noted, Turner^  has  provisionally  classed  some 
of  the  latites  with  the  trachytes  on  the  basis  of  their  chemical  com- 
position. The  analyuis  npon  which  he  bases  his  comparison  is  quoted 
Itom  ZirkeFs  Lehrbuch  der  Petrographie,*  and,  as  Turner  remarks, 
^'contains  more  lime  and  less  silica  than  most  of  the  analyses  given  by 
Zirkel."  The  analysis  in  question  is  one  by  Bicciardi^  of  the  so-called 
"  trachyte ''  qf  Bolsena,  and  is  quoted  in  Column  VI  of  the  table  of 
chemical  analyses  on  page  66.  Concerning  this  '^  trachyte''  Washing- 
ton writes: 

Vom  Bath  first  called  attention  to  the  abnormal  chemical  character  of  the 
'Hrachyte"  of  Bolsena,  though  he  speaks  of  it  as  containing  no  plagiodase,  prob- 
ably owing  to  the  rarity  of  tho  multitude  twinning.  As  will  be  seen  from  Klein's 
descriptions  and  my  own,  and  from  the  analyses,  the  peculiar  ''trachytes''  of  the 
region  are  remarkable;  mineralogically  for  their  richness  in  plagioclase  and  the  fre- 
quent occurrence  of  olivine  as  an  essential  constituent,  and  chemically  fur  their  low 
silica  and  high  lime  and  magnesia.  Therefore  they  are  not  trachytes  proper,  bat 
correspond  to  the  trachy-dolerites  of  Abich  and  Hartung,  and  to  some  of  the 
andesitic  trachytes  of  Rosenbnsch,  and  we  shall  see  that  they  may  be  regarded  as 
effnsive  representatives  of  Brogger's  abyssal  monzonites.  These  oli vine-free  efifuslye 
rocks  will  be  called  by  the  name  of  Vulsiniiej  from  the  Etruscan  tribe  Ynlsinii, 
formerly  inhabiting  this  region.'* 

There  is  thus  fresh  confirmation  of  the  result  already  stat^,  that 
the  latites  of  the  present  paper  belong  neither  with  the  normal 
trachytes  nor  yet  with  the  normal  aiidesites,  but  occupy  a  position 
chemically  about  midway  between  the  two. 

Effasive  rocks  with  a  chemical  composition  corresponding  to  this  inter- 
mediate taxonomic  position  appear  to  be  not  uncommon,  and  on  page 
66  the  chemical  analyses  of  a  number  of  such  rocks  are  placed  together 
in  tabular  form  for  comparison.  Nos.  I  to  XIX  inclusive  are  analyses 
of  latites  (which  in  the  table  are  given  the  names  assigned  them  by  the 
authors  quoted),  while  No.  XX  is  the  mean  of  the  19  analyses  which 
precede  it.  Nos.  XXI  and  XXII  in  the  second  division  of  the  table 
are  a  typical  andesite  and  a  typical  trachyte  respectively,  being 
inserted  to  show  the  intermediate  character  of  the  latites:  The  latter 
as  a  whole  form  a  fairly  uniform  chemical  series,  of  which  the  mean 
agrees  closely  with  the  analysis  in  Column  IX. 

But  when  attention  is  directed  to  the  names  and  descriptions  of  the 
various  effusive  rocks  embraced  in  the  table  they  are  found  to  be 
remarkable  more  for  variety  than  for  uniformity.  Thus,  besides  the 
latites  described  in  the  present  paper,  there  occur  such  names  as  cimi- 
nitej  hioiite'Vul8%ni(€j  oli vine-bearing  andofitic  trdchytej  hiotite-dacitey  and 
sanidinehearing  andesite.  At  first  glance  such  an  abundance  of  names 
for  effasive  rocks  of  a  single  chemical  type  seems  to  indicate  little  else 


> Further  contribntions  to  the  K**l<>Ky  of  the  Sierra  Nevada:  Seventeenth  Ann.  Kept.  U.  S.  Geol. 
Snrvey,  Part  I.  1896,  p.  729. 

»Vol.  II.  1893.  p.  378. 

'Klein,  Petrographiache  Untersnchang  einer  Suite  von  Gresteinen  aua  der  Utat£.eUA\Tk^^«j^  "^K^sKstAa 
Seea:  Menes  Jahrbnch  Tiir  Mln..  etc.,  B.  B.  VI,  IB&tt,  p.  %. 

*IUdian  petrologiad  sketches :  Jour.  Geol. ,  V ol.  IV ,  IBM,  p .  ^41 . 
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tban  a  state  of  hopeless  confasion  in  rock  nomenclature.  But  while  a 
certain  amount  of  confusion  does  undoubtedly  exist,  the  multiplicity 
of  names  has  its  chief  explanation  suggested  in  two  other  facts — ^partly, 
as  pointed  out  by  Iddings/  that  rock  series  as  they  occur  in  nature  may 
traverse  existing  schemes  of  classification  at  privctically  any  angle,  bat 
mainly,  in  this  case,  that  the  name  of  a  rock  is  generally  determined 
more  by  its  mineralogical  than  by  its  chemical  composition. 

In  the  case  of  most  igneous  rocks,  and  of  nearly  all  plntouic  rocks, 
the  principal  mineralogical  constituents  can  be  deduced  with  a  fair 
degree  of  certainty  from  an  accurate  bulk  analysis,  and,  vice  versa, 
from  a  microscopical  examination  of  a  thin  section  the  chemical  consti- 
tution can  be  predicted  with  sufficient  accuracy  to  leave  little  doubt  of 
the  general  position  of  the  rock  in  any  ordinary  scheme  of  classification. 
But  with  the  efiusive  latites  this  appears  to  be  true  only  in  a  slight 
degree.  In  effusive  rocks  of  intermediate  chemical  composition  the 
circumstances  which  determine  the  crystallization  of  the  different  pos- 
sible mineralogical  combinations  appear  to  depend  upon  a  very  delicate 
adjustment  of  physical  and  chemical  conditions.  This  is  already  notice- 
able in  the  andesites,  where  a  given  magma  cooling  under  certain  con- 
ditions may  give  i  ise  to  a  hornblende-  or  biotite-andesite,  and  under 
other  conditions,  by  the  maginatic  resorption  of  these  two  minerals, 
may  solidify  as  a  pyroxene-andesite.  The  latites,  being  iiitermediati^ 
rocks  par  excellence,  and  containing  more  or  less  nnindividualized 
glass  in  reserve,  exhibit  this  apparent  capriciousness  of  crystallization 
in  an  unusual  degree. 

Thus  the  vulsinites  of  Washington  ^^  are  characterized  mineralogically 
by  the  presence  of  alkali  feldspar  with  a  large  amount  of  basic  ))lagio- 
clase  (labradorile  to  anorthite),  together  with  augite  and  diopside. 
Hornblende  and  biotite  are  not  abundant  in  the  type  specimens,  though 
they  may  be  present  in  large  amounts  in  other  varieties.  .  .  . 
Olivine  is  wanting,  or  if  present  is  so  in  only  accessory  amounts."*  It 
should  be  stated  that  the  facies  which  Washington  regards  as  his  most 
typical  vulsinite  contains  over  9  per  cent  of  potash,  and  accordingly 
approaches  somewhat  nearer  to  the  trachytes  than  do  the  typical 
latites  of  the  Sierra  Nevada. 

The  biotite- vulsinite  from  Monte  Santa  Croce  (Column  II)  is  particu- 
larly interesting  with  reference  to  the  point  under  discussion,  and  the 
dilemma  in  which  one  is  placed  in  attempting  to  adhere  to  a  purely 
mineralogical  classification  of  these  rocks  is  well  expressed  in  Wash- 
ington's own  words.    He  says : 

We  have  then  a  rock  which  is  chemically  a  ciminite  and  mineralogically  a  biotite- 
vnlainite.  In  regard  to  the  name  by  which  they  shonld  be  called  there  may  be  some 
donbt.  From  a  mineralogical  standpoint  they  are  obviously  not  ciminite,  nor 
chemically  can  they  strictly  be  called  vulsinite.  Since,  however,  in  the  schemes  of 
classification  in  general  use  at  the  present  time,  the  mineralogical  composition  takes 


•  Jour.  Geol..  Vol.  IIT,  1895,  pp.  955-956. 
«  J  OUT .  Of»\. ,  YoV.  IV ,  1896,  p.  553. 
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precodeiice  over  the  chemical,  and  bearing  in  niiud  the  anadvisability  of  adding; 
new  names  to  the  already  overbnrdened  nomenclature,  I  shall  designate  these  rocks 
as  biotite-vnisinite.' 

The  ciminites  are  '*  characterized  mineralogically  by  the  presence  of 
orthoclase,  with  basic  plagioclase,  augite  or  diopside,  or  olivine."* 

The  audesite  from  Garbezo  Felipe  contains  phenocrysts  of  feldspar 
and  biotite.  Sanidine  occura  in  crystals  over  a  centimeter  in  length, 
but  the  main  balk  of  the  feldspar  is  labradorite,  or  a  plagioclase  between 
labradorite and  andesine.  Both  monocliiiic  and  orthorhombic  pyroxenes 
are  present,  and  the  rock  is  rich  in  zircon  and  apatite.  Concerning  the 
classificatory  position  of  this  rock  Osann  writes: 

The  proportion  of  the  alkalies  shows  that  the  rock  stands  close  to  the  group  of 
aiidesitic  trachytes — a  position  which  is  indicated  also  by  the  presence  of  the  large 
sanidine  phenocrysts.  The  content  in  lime  and  potash,  contrasted  with  the  small 
amonnt  of  soda,  is  explained  by  the  fact  that  basic  plagioclase  (labradorite)  occurs 
as  phenocrysts  with  the  sanidine.  If  the  analysis  is  compared  with  the  analyses  of 
other  andesitic  trachytes,  in  part  olivine-bearing  (Mte.  Amiata.  the  Arso  flow,  Mte. 
Alfina),  it  is  seen  to  be  higher  in  magnesia.  (The  Arso  rock,  in  spite  of  the  presence 
of  olivine,  has  only  1.77  per  cent.)  This  is  explained  only  by  the  abundance  of  both 
biotite  and  orthorhombic  pyroxene.*^ 

The  augiteandesite  from  Moant  Pagos  is  ''composed  of  plagioclase, 
diopside,  and  biotite,  with  accessory  magnetite,  apatite,  and  zircon, 
lying  in  a  glass  base."^  The  plagioclases  are  labradorite  (Abi  Ani), 
but  there  are  possibly  a  few  orthoclase  microlites  in  the  groundmass. 

The  Gleichenberg  trachyte  contains,  according  to  Hussak,*  large 
sanidine  phenocrysts,  fewer  and  smaller  ones  of  oligoclase  (with  ex- 
tinction angles  of  120-15o),  biotite,  and  dark  augite,  in  a  globulitic 
base. 

The  angite-andesite  from  Kara  Tash  has  numerous  phenocrysts  of 
labradorite  (a  little  more  basic  than  Abi  Ani),  pale- green  diopsides, 
some  biotite,  and  graius  of  magnetite,  in  an  abundant,  trichitic,  glassy 
base.® 

The  biotite  dacite  from  Pergamon"^  contains  phenocrysts  of  labra- 
dorite, with  fewer  sanidines,  biotite,  and  olive-green  hornblende.  The 
rock  is  called  a  dacite  on  the  basis  of  its  chemical  composition,  although 
containing  no  free  quartz,  thus  again  illustrating  the  difficulties 
attendant  upon  a  consistent  mineralogical  classification  of  these  inter- 
mediate rocks. 

The  sanidine-bearing  audesite  of  the  Eosita  Hills  is  described  by 
Gross"  as  contaiuing  plagioclase,  orthoclase,  quartz,  biotite,  augite,  and 

'Jour.  Geol.,  Vol.  V,  1897,  pp.  250-251. 
.  «Ibid..  Vol.  IV,  1896.  p.  838. 

sBeitrage  zur  Kenntniss  der  Eraptivgeateine  des  Cabo  de  Gata,  II :  Zeitschr.  Dentach.  geol.  Gesell., 
vol.  43, 1891,1).  720. 

^Washington,  On  aome  i^eoua  rocka  from  Smyrna  au(t  Vergamou:  Aul,  Juiu*.  Sci.,  4th  series. 
Vol.  in,  1897,  p.  44. 

<Zlrkel,  Lehrbuch  dor  Petrographie,  Vol.  II,  p.  883. 

•Waahington,  loc.  cit.,  p.  44. 

'Washington,  loc.  cit..  p.  48. 

•Proc.  Colorado  Sci.  Soc,  1887,  p.  248. 
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accessory  minerals.    This  rock  is  said  to  have  its  chief  development  in 
dikes,  although  occurring  also  in  effusive  masses. 

The  foregoing  citations  are  sufficient  to  show  how  great  mineralogical 
variety  may  be  presented  by  rocks  having  the  peculiar  intermediate 
chemical  composition  of  the  latites.  It  is  possible,  and  perhaps  desir- 
able, to  assign  the  more  conspicuous  and  well-marked  of  these  mineral- 
ogical combinations  separate  names,  but  the  number  of  the  latter  is 
apt  to  be  large,  and  they  are  of  a  distinctly  lower  grade  of  importance 
than  those  rock  names  which  express  not  only  a  certain  mineral  con- 
stitution but  a  corresponding  and  characteristic  chemical  compositaon 
as  well. 

It  accordingly  seems  advisable  to  attempt  to  bring  into  common  use 
some  more  general  name  to  embrace  all  theeffusive  rocks  standiugchemi- 
cally  about  midway  between  the  typical  trachytes  and  the  typical  andes- 
ites — aname  that  can  be  used  aatheeffusiveeqnivalentof  the  inci-easingly 
important  plutonic  group  of  the  monzonites.  I  should  gladly  have 
avoided  the  necessity  of  iutro<lucing  a  new  name  into  a  rapidly  growing 
nomenclature;  the  more  so,  as  Washington,  by  his  admirable  petrograph- 
ical  studies  in  the  Italian  volcanic  regions,  has  added  so  greatly  to  an 
accurate  knowledge  of  intermediate  rock  types  which  must  be  neces- 
sarily embraced  by  such  a  new  term.  But  the  Sierra  Nevada  lavas 
can  not  be  classed  with  the  typical  toscanites,  vulsinites,  or  ciminites, 
as  defined  by  Washington,  although,  like  the  vulsinites  and  some  of 
the  ciminites,  they  are  to  be  regarded  as  the  effusive  equivalents  of  the 
monzonites.  There  is  thus  a  demand  for  some  more  comprehensive 
name  to  cover  the  mineralogically  diverse  forms  which  the  monzonitic 
magmas,  cooling  under  effusive  conditions,  may  assume.  For  this 
reason,  and  in  recognition  of  the  importance  and  interest  of  the  Italian 
types  described  by  Washington,  the  name  latite^  derived  from  the 
Italian  province  of  Latium,  is  proposed  as  a  broader  term,  comparable 
in  its  scope  with  monzonite^  to  designate  the  effusive  forms  of  the 
monzonite  magma.  Thus  it  will  be  seen  that  certain  of  the  character- 
istic features  of  the  Sierra  Kevada  latites,  such  as  the  absence  of  sani- 
dine,  the  predominance  of  labradorite,  and  the  presence  of  a  residual 
alkali-rich  glass  base,  are  not  regarded  as  essential  in  the  definition  of 
the  general  group  of  the  latites  as  a  whole.  The  latites  described  in 
the  present  paper  are  merely  members  of  this  group,  x>os8essing  indi- 
vidual characters  which  would  entitle  them  to  names  of  the  same  order 
of  importance  as  the  vulsinites,  toscanites,  etc.,  of  Washington.  For 
the  present,  however,  no  such  names  are  proposed. 

Abich  and  Hartung  have  used  trachy-dolerite  for  rocks  which  in  part 

belong  with  the  latites;  Fouque  and  Michel  Levy,  trachyandesites; 

ZirkelQ,iidB>oBeJxbn&c}i J andesitic  trachyte;  SLndBTOggertrachyte-andeHte. 

But  all  these  compounds  are  open  to  objection  when  a  name  is  required 

for  an  important  group  Btaudm^  Tsvld^ay  between  the  trachytes  and 

the  andesites.     Sucb.  a  uonie  «Jtio\\\fiL  ^i«ivK«X»  ^i  ^  ^asL^^  ^<wcd^  and 
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should  be  free  from  the  undesirable  conuotations  adherent  to  copi- 
pounds  which  have  been  variously  employed. 

Eeferring  again  to  the  table  of  chemical  analyses  on  page  67,  it  will 
be  seen  that  in  Columns  XXIII  and  XXIY  are  placed  the  analyses  of 
two  quartz-banakites^  chosen  as  being  the  nearest  known  dike  equiva- 
lents of  the  latites^  The  correspondence,  however,  is  not  quite  per- 
fect, as  the  two  analyses  show  a  slight  deficiency  in  lime  and  a  small 
excess  of  alkalies  as  compared  with  the  mean  of  the  latite  analyses. 
Iddings^  states  that  the  rocks  of  these  two  analyses  belong  to  the  ban- 
akite  series  ^^  both  mineralogically  and  chemically,  but  are  somewhat 
more  siliceous,  having  5  to  9  per  cent  more  silica.  They  might  prop- 
erly be  given  S];)ecific  names,  but  at  present  we  prefer  to  class  them 
with  banakite,  under  the  name  of  quartz-banakite,  the  amount  of 
quartz,  however,  being  very  small." 

The  banakites  are  intermediate  rocks  in  the  same  sense  that  the 
latites  are.  Chemically  they  possess  a  rather  close  analogy  with  the 
latter  rocks,  although  somewhat  lower  in  silica,  and  thus  tending 
through  leucitic  facies  toward  the  truly  alkaline  groups  of  igneous 
rocks.  It  is  interesting  to  note  that  Iddings  ^  remarks  in  this  series 
the  tendency  toward  mineralogical  diversity  with  nearly  identical  chem- 
ical composition,  already  emphasized  in  the  case  of  the  latites. 

In  the  succeeding  columns  of  the  table  are  placed  the  analyses  of 
several  monzonites,  quoted  from  Brogger,  in  order  to  show  the  close 
relationship  between  these  plutonic  rocks  and  the  effusive  latites. 
Washington  has  already  pointed  out  this  correspondence  in  the  case 
of  his  vulsinites  and  ciminites,^  and  notes  as  well  analogies  with  the 
absarokite-banakite  series  of  Iddings.^ 

VAfter  the  foregoing  was  in  type  my  attention  wan  drawn  to  the  dike  rock  described  by  Hibsch  aa 
occurring  in  the  Bohemian  Mltt«lgebirge,  which  he  has  named  gauteite.  (Erlaatemng  znr  geologi* 
achen  Karte  des  biihmischen  Mittelgebirges :  Tschermaks  min.  u.  pet.  Mitth.,  vol.  17, 1807,  pp.  84-^7.) 
This  rock  alao  is  perhaps  a  dike  equivalent  of  the  monzonites  and  latites,  although  the  chemical 
analysis  shows  rather  high  alkalies. 

*Absarokite*shoshonite-banakite  series:  Jour.  Geol.,  Vol.  Ill,  1805,  pp.  040-OGO. 

*Loc.  cit.,p.051. 

«  Jour.  Geol.,  Vol.  IV,  1806,  p.  832. 

*  Ibid.,  loc.  cit.,  p.  838.  Since  the  foregoing  was  written  Washington's  final  paper  on  the  Italian  vol- 
canic regions  has  appeared  (loc.  cit.,  Vol.  V,  1897,  pp.  340-377),  in  which  he  divides  the  rocks  between 
the  trachytes  and  the  andesites  into  two  series— the  trachyandesites  and  the  trachydolerites,  using 
the  former  term  In  a  more  restricted  sense  than  in  his  earlier  papers,  and  without  the  previously 
employed  hyphen.  The  Sierra  Nevada  latites  would  fall  most  nearly  within  his  trachydolerite  series, 
although  not  the  strict  equivalents  of  any  of  its  individual  members.  Whether  some  such  single 
term  as  that  here  proposed  shall  be  used  to  designate  the  rocks  midway  between  the  trachytes  and 
andesites,  or  whether  it  will  be  found  practicable  to  divide  them  into  two  series  as  Washington  has 
done,  may,  as  the  latter  suggests  in  a  slightly  different  connection,  be  left  to  the  winnowing  action  of 
time  and  usage. 

Bull.  89 5 
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I.  Clminite,  Foutana  Fiescole,  Viterbo,  Italy.    Jour.  Geol.,  Vol.  IV,  p.  849.    Washington,  analyst. 

II.  Biotite-Tnlainite,  Monte  Santa  Croce,  Bocca  Montino  reg;ion,  Italy.     Jonr.  Geol.,  Vol.  V,  p.  232. 
Waahington,  analyst. 

III.  Augite-latite  (36  S.  X .),  Table  Moantain,  near  Shaws  Flat,  Tnolamne  County,  Cal.    Hillebrand, 
analyst. 

IV.  Olivine-bearing  andesitio.  trachyte,  Sassara,  Italy.    Klein,  Neaes  Jahrbach  fur  Min.,  etc, 
B.  B.  VI,  p.  7.    Bicciardi,  analyst. 

V.  Anglte-Iatite  (1422  S.  N.),  Table  Moantain  flow,  1|  miles  east  of  Clover  Meadow,  Tnolamne 
County,  Cal.    Steiger,  analyst. 

VI.  Trachyte  (Klein)  or  vulsinite  (Washington),  Bolaena,  Italy.    Klein,  Neues  Jahrboch  far  Mio., 
etc.,  B.  B.  VI,  p.  8.    Bicciardi,  analyst. 

VII.  Clminite,  Monte  Cimino,  Italy.    Jour.  Geo!.,  Vol.  IV,  p.  849.    Vom  Bath,  analyst. 

Yin.  Andesite,  Cabeso  Felipe,  Cabo  de  Gata,  Spain.    ZeiUchr.  Deatscb.  geol.  Oesell.,  vol.  43, 1801, 
p.  719.    Osann,  analyst. 

IX.  Augite-latite  (1419  S.  K.),  4  miles  southwest  of  Clover  Meadow,  Tnolamne  County,  Cal.    Stokes, 
analyst. 

X.  Augite-latite  (86  S.  N.),  Tuolumne  County,  Cal.,  3  miles  tontheasterly  from  Big  Trees.    Torner, 
Seventeenth  Ann.  Bept  U.  S.  Geol.  Survey,  p.  729.    Fireman,  analyst. 

XI.  Trachyte  (Klein)  or  vulsinite  (Washington),  San  Magno,  Italy.     Klein,  Neues  Jahrbuch  f%r 
Min.,  etc.,  B.  B.  VI,  p.  10.    Biooiardi,  analyst 

XII.  Augite-andesite,  Mount  Pagos,  near  Smyrna,  Asia  Minor.    Washington,  Am.  Jour.  Sci.,4tb 
series,  VoL  KI,  p.  43.    Washington,  analyst 

Xm.  Biotite-augite-latite  (85  S.N.),  Tuolumne  County,  Cal.,  3  miles  southeasterly  from  Big  Tieea. 
Turner,  Seventeenth  Ann.  Bept.  U.  S.  Geol.  Survey,  p.  729.    Fireman,  analyst 

XIV.  Trachyte,  Gleichenberg,  near   Steiermark.     Tschermaks  mineral.  Mittheil..  1887,  p.  277. 
Smita,  analyst. 

XV.  Augite-andesite,  Kara  Tash,  near  Smyrna,  Asia  Minor.    Washington,  Am.  Jour.  Sci.,  4th  series. 
Vol.  m,  p.  45.    Washington,  analyst. 

XVI.  Biotite-augite-latite  (1420  S.  N.),  4  miles  southwest  of  Clover  Meadow,  Tuolumne  Coonty.Csl. 
Hillebrand,  analyst. 

XVII.  Biotite-dacite,  Pergamon,  Asia  Minor.    Washington,  Am.  Jour.  Sci.,  4th  series.  Vol.  lU.  p.  49. 
Washington,  analyst. 

XVIII.  Sanidine-bearing  andesite,  Bosita  Hills,  Colo.  Cross,  Proc  Cola  Sci.  Soc.,  1887,  p.  250.  Eakius, 
analyst. 

XIX.  Vltrophyrio  latite  ( ?)  (1866  S.  N.),  Just  south  of  Mill  Creek,  Tuolumne  County,  Cal.    Part;sl 
analysis.    Steiger,  analyst. 

XX.  Mean  of  the  important  constituents  of  the  19  preceding  analyses. 

XXI.  Hornblende-pyroxene-andesite  (72  S.  K.).    DownievUle  area,  Sierra  Nevad*,  Cal.    Tamer, 
Seventeenth  Ann.  Bept.  U.  S.  Greol.  Survey,  p.  731.    Hillebrand,  analyst. 

•   XXII.  Trachyte  (domlte),  Puy  de  D6me,  Auvergne.    Zirkel,  Lehrbuch  der  Petrographie,  U,  p.  378. 
Lewinstein,  analyst. 

XXIII.  Quartz-banakite,  dike,    near  head   of   Stinkingwater  Biver,  Yellowstone  Park  region. 
Iddings,  Jour.  Ctool.,  VoL  III,  p.  947.    Melville,  analyst. 

XXIV.  Quartz-banakite,  dike,  locality  and  reference  as  above.    Melville,  analyst. 

XXV.  Monzonite,  Predazzo,  South  Tyrol.    BrSgger,  Eruptivgeateine  dee  Kristiani*-Gebietes,  II. 
Die  Eruptionafolge  der  triadischen  Eruptivgeateine  bei  Predazzo  in  Siidtyrol.  Kriatiania,  18ii5,  p.  25. 

XXVI.  Monzonite,  Sasinathal,  Predazzo.    Brogger,  loc.  oit 

XXVII.  Monzonite,  Beaver  Creek,  Bearpaw  Mountains,  Mont.    Weed  and  Pirsson,  Am.Joar.Sci., 
4th  series,  Vol.  I,  p.  357.    Stokes,  analyst. 

XXVm.  Monzonite,  Mouzoni,  S.  Tyrol.    Brogger,  op.  cit.,  p.  24.    Schmelok,  analyst. 

XXIX.  Monzonite,  Yogo  Peak,  Montana.    Weed  and  Pirsson,  Am.  Jour.  Sci.,  4th  series,  VoL  I,  p. 
357.    Hillebrand,  analyst. 

XXX.  Monzonite,  Mulatto,  Predazzo,  S.  Tyrol.    Brogger,  op.  cit.,  p.  25. 

XXXI.  Monzonite.  Malgola,  Paedazzo,  S.  Tyrol.    Brogger,  loc.  cit. 

XXXII.  Monzonite,  Predazzo,  S.  Tyrol.    Brugger.  loc.  cit. 

XXXIII.  Monzonite,  Blansko,  Miihren.    Brogger,  op.  cit.,  p.  50. 

XXXIV.  Monzonite,  Hodritsch,  Hungary.    Brogger,  loc.  cit. 
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THE    E^ni>ENCE    OF    THE    laAVA    FliOWS    AS    REGARDS 

OROGEIS^IC  MOTEMEISTS. 

The  length  of  the  Table  Mountain  flow  and  its  favorable  position 
with  reference  to  the  present  drainage  system  suggested  the  compari- 
son of  its  grade  profile  with  those  of  the  Stanislaus  River,  including 
its  Korth  and  Middle  forks,  shown  in  PL  II.  The  upper  curve  in  the 
diagram  is  that  of  the  base  of  the  Table  Mountain  flow.  Below  it  are 
the  curves  of  the  main  Stanislaus  River  with  its  two  principal  branches, 
the  lower  grade  being  that  of  the  larger  Middle  Fork.  All  the  profiles 
are  projected  upon  a  vertical  plane  parallel  with  the  upper  and  lower 
edges  of  the  map — a  method  which,  while  it  exaggerates  the  actual 
grade  of  certain  portions  of  the  streams,  has  the  advantage  of  refer- 
ring them  all  to  the  standard  of  an  ideal  consequent  stream  running 
straight  down  the  slope  and  allows  the  direct  comparison  of  one  with 
another. 

The  curves  as  drawn  for  the  existing  streams  are  dependent  upon 
the  accuracy  with  which  the  canyon  contours  are  laid  down  on  the 
topographic  sheets,  while  the  profile  representing  the  bottom  of  the 
lava- stream  as  now  dissected  is  in  general  somewhat  higher  than 
the  true  bottom  of  the  channel  down  which  it  flowed.  But  the  possi- 
ble error  from  both  sources  is  probably  not  large  enough  to  affect 
seriously  the  general  results  to  be  deduced  irom  a  diagram  on  the  scale 
shown. 

The  most  noticeable  fact  that  appears  upon  a  comparison  of  the  differ- 
ent profiles  is  the  remarkable  regularity  of  the  Neocene  curve  as  com- 
pared with  the  curves  of  the  present  streams.  When  there  is  recalled 
the  great  variety  of  rocks  upon  which  the  Table  Mountain  latite 
rests,  this  even  character  of  the  curve  indicates  that  the  stream 
which  the  lava  displaced  had  been  highly  successful  in  establishing 
itself  upon  a  uniform  grade.  In  contrast  with  this  profile,  the  profiles 
of  the  modern  streams  show  some  irregularities.  The  curve  of  the 
North  Fork  is  approximately  parallel  along  its  middle  i)ortion  with  that 
of  the  Middle  Fork;  but  near  its  junction  with  the  latter  stream  it 
becomes  considerably  steeper,  probably  on  account  of  the  fact  that, 
owing  to  its  greater  volume,  the  Middle  Fork  has  been  able  to  corrade 
its  channel  more  rapidly  than  the  North  Fork,  so  that  the  latter  stream 
is  at  present  being  lowered  near  its  mouth  at  a  rate  too  rapid  to  allow 
of  a  corresponding  compensation  along  its  entire  course.  At  its  upper 
end,  also,  the  curve  of  the  North  Fork  departs  from  its  i^arallelism  with 
that  of  the  Middle  Fork,  rising  rather  suddenly  and  becoming  slightly 
convex.  This  is  due,  no  doubt,  to  the  weakening  of  the  stream  near 
this  i)oint  bj'  a  splitting  up  into  head  water  ramifications  which  are 
individually  too  feeble  to  cut  deep  gorges.  In  the  case  of  the  Middle 
Fork  there  is  no  very  decided  convexity  shown,  as  tlie  stream  is  much 
longer  and  carries  its  gorge  farther  back  into  the  range.    It  is  interest- 
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JDg  to  note  that  the  profile  of  the  Neocene  channel  also  exhibits  a  slight 
convexity  in  the  upper  regions,  as  if  it,  like  the  North  Fork,  were 
approaching  its  former  head-water  drainage.  But  too  little  is  known 
of  the  extent  and  distribution  of  the  latites  to  the  eastward  to  draw 
any  valuable  conclusion  from  this  change  in  curvature* 

The  curves,  as  they  stand,  give  evidence  that  the  Neocene  stream  bed, 
down  which  a  portion  of  the  lavas  flowed,  records  the  work  of  a  more 
nearly  graded  stream  than  either  of  its  modem  representatives,  the 
Middle  and  North  forks  of  the  Stanislaus.  It  probably  flowed,  there- 
fore, on  a  lower  grade  than  the  existent  rivers,  and  the  present  differ- 
ence of  2,500  feet  between  the  bed  of  the  Middle  Stanislaus  and  the 
bottom  of  the  Table  Mountain  flow  in  the  region  of  the  Dardanelles  is 
less  than  the  minimum  amount  of  elevation  of  this  portion  of  the  Sierra 
slope  since  the  date  of  the  latitic  eruptions.  Moreover,  the  great 
regularity  of  the  Neocene  curve  indicates  that  the  elevation  of  this 
region  was  effected  by  a  movement  or  movements  which  have  resulted 
in  at  least  a  superficial  resemblance  to  a  simple  block  tilting,  without 
deformation  of  the  old  surface  sufficiently  great  to  be  appreciable  by 
the  methods  here  used.  Lindgren,^  on  the  other  hand,  in  his  inter- 
esting study  of  the  Neocene,  Yuba,  and  American  rivers,  farther  north, 
found  that  the  elevation  was  accompanied  by  deformation,  whereby  the 
N^cene  channels,  instead  of  showing  the  regular  grade  profiles  of  their 
modern  representatives,  appear  ''to  be  composed  of  two  curves,  witli 
the  convex  side  upward."  As  the  district  studied  by  Liudgren  is  some 
hundred  miles  north  of  that  here  described,  there  is  no  necessary  conflict 
in  the  different  results  arrived  at  in  the  two  fields. 

The  channel  down  which  the  latite  flowed  was,  as  has  been  shown 
in  the  preceding  pages,  cut  during  the  volcanic  x>eriod  as  a  whole, 
and  belongs  in  time  with  the  ''intervolcanic  channels"  of  Lindgren, 
and  is  therefore  younger  than  the  channels  of  the  Neocene  Yuba 
and  American  rivers,  which  antedate  the  main  volcanic  eruptions.  It 
therefore  records  only  a  fraction  of  the  diflereutial  uplifb  during  Neo- 
cene time.  According  to  Lindgren,  the  intervolcanic  channels  of  the 
region  described  by  him  exhibit  the  marks  of  an  erosive  activity  simi- 
lar to  that  of  the  present  day,  and  are  marked  by  strong  grades  in 
whatever  direction  they  flowed.* 

The  Table  Mountain  channel  seems,  however,  to  have  been  of  a 
slightly  different  class,  and  to  have  been  occupied  by  a  long  consequent 
stream  of  more  nearly  uniform  grade  than  the  present  rivers,  indicat- 
ing a  considerable  interval  of  erosion  between  the  different  andesitic 
eruptions.  The  fact  that  it,  on  the  whole,  follows  the  course  of  the 
present  Stanislaus,  or  bisects  the  angle  of  its  two  main  branches,  indi- 
cates that  the  tilting  of  the  slope  has  been  substantially  constant  in 
direction  since  the  beginning  of  Neocene  time. 


*L<»c.cit,p.^&. 
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SU30IARY. 

The  contents  of  the  preceding  sections  may  be  very  briefly  samma- 
rized  as  follows : 

The  area  embraced  by  the  map  is  a  fairly  typical  transverse  strip  of 
the  middle  western  slope  of  the  Sierra  Kevada,  having  been  worn  down 
to  a  rough  peneplain  during  the  interval  between  the  close  of  the  Jura- 
trias  and  the  beginning  of  the  Miocene.  During  the  Miocene  the  vol- 
canic eruptions  began,  which,  accompanied  by  elevation  and  tilting 
of  the  peneplain,  lasted  to  the  end  of  the  Pliocene.  The  first  erup- 
tions were  rhyolitic,  followed  by  the  laying  down  of  a  great  cloak  of 
andesitic  breccias  and  tuifs.  The  deposition  of  the  auriferous  gravels 
both  preceded  and  accompanied  the  deposition  of  the  volcanic  material. 

The  accumulation  of  the  andesitic  tuffs  and  breccias  was  interrupted 
by  at  least  one  period  of  considerable  erosion,  during  which  a  long 
consequent  stream,  the  predecessor  of  the  present  Stanislaus  Eiver, 
established  its  channel  down  the  slope,  cutting  through  the  volcanic 
cover  into  the  older  truncated  Bed-rock  series  along  the  greater  part  of 
its  course,  and  ultimately  attaining  a  very  uniform  grade.  This  stream 
was  subsequently  displaced  by  a  heavy  flow  of  augite-latite,  the  Table 
Mountain  flow,  which,  coming  from  an  as  yet  unknown  source  near  the 
crest  of  the  range,  ran  down  the  stream  bed  to  the  edge  of  the  Great 
Valley,  a  distance  of  more  than  60  miles.  A  second  and  thinner  flow 
of  biotite-augitelatite  followed, attaining  a  greater  lateral  extent,  but 
not  reaching  the  length  of  the  first  flow.  The  third,  or  Dardanelle 
flow,  of  augite-latite  closed  the  series  of  latitic  eruptions.  The  volcanic 
period,  as  a  whole,  was  brought  to  an  end  by  fresh  andesitic  eruptions, 
as  shown  by  andesitic  breccias  resting  upon  the  latites,  accompanied 
by  a  further  tilting  of  the  peneplain  toward  the  southwest. 

During  Pleistocene  time  the  present  streams  have  dissected  the  Neo- 
cene lavas  and  tuffs,  including  the  latite  flows,  and  have  deeply  incised 
the  Bed-rock  series  of  Juratrias  and  older  rocks. 

The  Sierra  Nevada  latites  are  mineralogically  closely  related  to  ordi- 
nary andesites,  but  chemically  they  stand  between  the  andesites  and 
the  trachytes.  They  are  higher  in  alkalies  than  the  andesites;  the  pot- 
ash is  generally  slightly  in  excess  of  the  soda,  and,  in  the  particular 
rocks  described^  is  present  chiefly  in  the  unindividualized  glass  when 
no  biotite  is  present. 

Eocks  of  this  intermediate  chemical  composition  are  fairly  wide- 
spread, but  are  characterized  by  considerable  mineralogical  variety. 
The  name  latite  is  proposed  as  a  convenient  designation  for  this  entire 
group  of  effusive  rocks  standing  chemically  between  the  trachytes  and 
the  andesites,  and  corresponding  to  the  plutonic  monzonites  of  Brogger 
and  possibly  to  some  of  the  dike  banakites  of  Iddings  and  the  gauteite 
of  Hibsch. 

A  comparison  of  the  grade  profiles  of  the  Neocene  stream,  down 
which  the  latites  flowed,  with  those  of  the  present  Stanislaus  River, 
shows  that  the  elevation  of  the  crest  of  the  Sierra  Nev?A"a»v\\\Xix^x^ss^<5»^ 
has  been  such  as  would  be  produced  by  a  ^\ix\^\^\AcieV\X\!C\\^^^N^^^''^ 
perceptible  waiping. 
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following  proviaiona: 
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aad  economic  maps  illustrating  the  resources  and  classification  of  the  lands,  and  reports  upon  general 
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1806.    8<'.    71pp.    21  pi.    Price  10  cents. 

145.  The  Potomac  Formation  in  Virginia,  by  W.  M.  Fontaine.    1896.  8°.  149  pp.  2  pL  Price  15  cents. 

146.  Bibliography  and  Index  of  Xorth  American  Geology,  Paleontology,  Petrology,  and  Miner- 
alogy for  the  Year  1895,  by  F.  B.  We«'ks.    1896.    8^.    130  pp.    Price  15  cento. 

147.  Earthquakes  in  California  in  1895,  by  Charles  D.  Perrlne,  Assistant  Astronomer  in  Charge  of 
Earthquake  Observations  at  the  Lick  Observatory.    1896.    8^.    23  pp.    Price  5  cents. 

148.  Analyses  of  Rocks,  with  a  Chapter  on  Analytical  Methods,  Laboratory  of  the  United  States 
Geological  Surrey,  1880  to  1896,  by  F.  W.  Clarke  and  W.  F.  Hlllebrand.  1897.  8o.  306  pp.  Price  20 
cento. 

149.  Bibliography  nnd  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
forthe  Year  1896,  by  Fred  Boughton  Weeks.    1897.    8°.    152  pp.    Price  15  cents. 

150.  The  Educational  Series  of  Rock  S])eciraens  Collected  and  Distributed  by  the  United  States 
Geological  Survey,  by  Joseph  Silas  DiUer.    1898.    8°.    398  pp.    47  pi.    Price  25  cents. 

In  press: 

151.  The  Lower  Cretaceous  Grsrphieas  of  the  Texas  Region,  by  R.  T.  Hill  and  T.  Wayland  Vaughan. 
1898.    8^.       pp.    25  pi.    Price       cento. 

152.  A  Catalogue  of  the  Cretaceous  and  Tertiary  Planto  of  North  America,  by  F.  H.  Knowlton. 
1898.    8°.       pp.    Price       cento. 

153.  A  Bibliographic  Index  of  North  American  Carboniferous  invertebrates,  by  Stuart  Waller.  1888. 
9P.       pp.    Price       cento. 

WATERrSUPPLY  AND  IRRIGATION  PAPERS. 

By  act  of  Congress  approved  June  11, 1896,  the  following  provision  was  made: 
** Provided,  That  hereafter  the  reporto  of  the  Geological  Survey  in  relation  to  the  ganging  of 
streams  and  to  the  methods  of  utilizing  the  water  resources  may  be  printed  in  octovo  form,  not  to 
exceed  one  hundred  pages  in  length  and  five  thousand  copies  in  number;  one  thousand  copies  of 
which  shall  be  for  the  official  use  of  the  Geological  Survey,  one  thousand  five  hundred  copies  shall  be 
delivered  to  the  Senate,  and  two  thousand  five  hundred  copies  shall  be  delivered  to  the  Hoose  of  Rep> 
resentotives,  for  distribution." 
Under  this  law  the  following  papers  have  been  published : 

1.  Pumping  Water  for  Irrigation,  by  Herbert  M.  Wilson.     1896.    8°.    57  pp.    9  pi. 

2.  Irrigation  near  Phcenix,  Arizona,  by  Arthur  P.  Davis.    1897.    8°.    97  pp.    31  pi. 

3.  Sewage  Irrigation,  by  George  W.  Rafter.    1897.    8°.    100  pp.    4  pi. 

4.  A  Reconnoissance  in  Southeastern  Washington,  by  Israel  Cook  Russell.     1897.    8°.    96  pp.    7  pi. 

5.  Irrigation  Practice  on  the  Great  Plains,  by  Eliaa  Branson  Cowgill.    1897.    8^.    39  pp.    12  pi. 

6.  Underground  Waters  of  Southwestern  Kansas,  by  Erasmus  Haworth.    1897.    8°.    65  pp.    12  pi. 

7.  Seepage  Waters  of  Northern  Utoh,  by  Samuel  Fortier.    1897.    8°.    60  pp.    3  pi. 

8.  Windmills  for  Irrigation,  by  E.  C.  Murphy.    1897.    8°.    49  pp.    8  pi. 

9.  Irrigation  near  Greeley,  Colorado,  by  David  Boyd.    1897.    8°.    90  pp.    21  pi. 

10.  Irrigation  in  Mesilla  Valley,  New  Mexico,  by  F.  C.  Barker.    1898.    9P.    51  pp.    11  pi. 
n.  River  Heighto  for  1896,  by  Arthur  P.  Davis.    1897.    8°.    100  pp. 

In  prett : 

12.  Water  Resources  of  Southeastern  Nebraska,  by  Nelson  H .  Darton.    1898.    8<^.    56  pp.    21  pi. 

13.  Irrigation  Systems  in  Texas,  by  William  Ferguson  Hutoon.    1898.    8°.    67  pp.    10  pi. 
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14.  Kew  Testa  of  Certain  Pnmps  and  Water«LifU  n«ed  in  Irrigation,  by  Oani  P.  Hood, 
pp.    1  pi. 

15.  Oiwrationa  at  Kiver  Stations,  1897,  Part  I.    1898.    8°.    100  pp. 

16.  Operations  at  Kiver  Stations,  1897,  Part  II.    1898.    8°.    101-200  pp. 


1896.    9P. 


TOPOGRAPHIC  MAP  OF  THE  UNITED  STATES. 

When,  in  1882,  the  Geological  Sarrey  was  directed  bj  law  to  make  a  geologic  map  of  the  United 
States,  there  was  in  existence  no  suitable  topographic  map  to  serve  as  a  base  for  the  geologic  map. 
The  preparation  of  such  a  topographic  map  was  therefore  immediately  begnn.  About  one-fifth  of  the 
area  of  the  country,  excluding  Alaska,  has  now  been  thus  mapi>ed.  The  map  is  published  in  atlas  sheets, 
each  sheet  representing  a  small  quadrangular  district,  as  explained  under  the  following  heading.  The 
separate  sheets  are  sold  at  5  cents  each  when  fewer  than  100  copies  are  purchased,  but  when  they  are 
ordered  in  lots  of  100  or  more  copies,  whether  of  t  he  same  sheet  or  of  different  sheets,  the  price  is  2  cents 
each.  The  mapped  areas  are  widely  scattered,  nearly  every  State  being  represented.  More  than 
800  sheets  have  been  engraved  and  printed;  they  are  tabulated  by  States  in  the  Survey's  "List  of 
Publications,"  a  pamphlet  which  may  be  had  on  application. 

GEOLOGIC  ATLAS  OF  THE  UNITED  STATES. 

The  Geologic  Atlas  of  the  United  States  is  the  final  form  of  publication  of  the  topographic  and 
geologic  maps.  The  atlas  is  issued  in  parts,  progressively  as  the  sur\'eys  are  extended,  and  is 
designed  ultimately  to  cover  the  entire  country. 

Under  the  plan  adopted  the  entire  area  of  the  country  is  divided  into  small  quadrangular  districts 
(designated  quadrangle*),  bounded  by  certain  meridians  and  parallels.  The  unit  of  survey  is  also  the 
unit  of  publication,  and  the  maps  and  descriptions  of  each  quadrangular  district  are  issued  as  a  folio 
ot  the  Geologic  Atlas. 

Each  folio  contains  topographic,  jreologic,  economic,  and  structuml  mai>s,  together  with  textnal 
descriptions  and  explanations,  and  is  designated  by  the  name  of  a  principal  town  or  of  a  prominent 
natural  feature  within  the  district. 

Two  forms  of  issue  have  been  adopted,  a  *' library  edition"  and  a  ''field  edition."  In  both  the 
sheeta  are  bound  between  heavy  ]>apcr  covers,  but  the  library  copies  are  permanently  bound,  while 
the  sheets  and  covers  of  the  field  copies  are  only  temporarily  wired  together. 

Under  the  law  a  copy  of  each  folio  is  sent  to  certain  public  libraries  and  educational  InatitatioBt. 
The  remainder  are  sold  at  25  cents  each,  except  such  as  contain  an  unusual  amount  of  matter,  whidi 
are  priced  accordingly.    Prepayment  is  obligatory.    The  folios  ready  for  distribution  are  listed  belo  v. 
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STATISTICAL  PAPBRS. 


Mineral  Resources  of  the  United  SUtes,  1882,  by  Albert  Williams,  jr.  1883.  8°.  xvii,  813  pp.  Price 
50  cents. 

Mineral  Resources  of  the  United  States,  1883  and  1884,  by  Albert  Williams,  jr.  1885.  8°.  xiv,  1016 
pp.    Price  60  cents. 

Mineral  Resources  of  the  United  SUtes,  1885.  Division  of  Mining  Statistics  and  Technology.  1886. 
8®.    Tii,  576  pp.    Price  40  cents. 

Mineral  Resources  of  the  United  States,  1886,  by  David  T.Day.    1887.   80.   viii,813pp.    Price  50  cents. 

Mineral  Resources  of  the  United  States,  1887,  by  David  T.Day.    1888.   8°.  vii,832pp.    Price  50  cents. 

Mineral  Resources  of  the  United  States,  1888,  by  David  T.Day.   1890.    8°.  vii,652pp.   Price  50  cents. 

Mineral  Resources  of  the  United  Stetes,  1889  and  1890,  by  David  T.  Day.  1892.  8°.  viii,  671  pp. 
Price  50  cents. 

MineralResoureesoftheUnitedStates,  1891.  by  David  T.Day.    1893.   8°.  vii.630pp.   Price  50  cents. 

MineralResouroesoftheUnitedStates,  1892, by  David  T.Day.    1893.    8°.  vii,850pp.    Price 50 cents. 

Mineral  Resources  of  the  United  States,  1893,  by  David  T.Day.    1894.    80.  viii,  810  pp.    Price  50  cents. 

On  March  2,  1895,  the  following  provision  was  included  in  an  act  of  Congress : 

** Provided,  That  hereafter  the  report  of  the  mineral  resources  of  the  United  States  shall  bo  issued 
as  a  purt  of  the  report  of  the  Director  of  the  Geological  Survey."  * 

In  compliance  with  this  legislation  the  following  reports  have  been  published: 

Mineral  Resources  of  the  United  States,  1894,  David  T.  Day,  Chief  of  Division.  1895.  8°.  xv,  646 
pp.,  23  pi. ;  xix.  735  pp.,  6  pi.    Being  Parts  III  and  IV  of  the  Sixteenth  Annual  Report. 

Mineral  Resources  of  the  United  States,  1895.  David  T.  Day,  Chief  of  Division.  1896.  8°.  xxiii, 
542  pp.,  8  pi.  and  maps;  iii,  543-1058  pp..  9-13  pi.  Being  Part  III  (in  2  vols.)  of  the  Seventeenth 
Annual  Report. 

Mineral  Resources  of  the  United  States,  1896,  David  T.  Day.  Chief  of  Division.  1897.  8°.  xii,  642 
pp.,  1  pi. ;  643-1400  pp.    Being  Part  V  (in  2  vols.)  of  the  Eighteenth  Annual  Report. 

The  report  on  the  mineral  resources  for  the  calendar  year  1897  will  form  a  part  of  the  Nineteenth 
Annual  Report  of  the  Survey. 

The  money  received  trom  the  sale  of  the  Survey  publications  is  deposited  in  the  Treasury,  and  the 

Secretary  of  the  Treasury  declines  to  receive  bank  checks,  drafts,  or  postage  stamps ;  all  remittances, 

therefore,  must  be  by  Moxsr  ordeb,  made  payable  to  the  Director  of  the  ITnited  States  Geological 

Survey,  or  in  currenct— the  exact  amount.     Correspondence  relating  to  the  'publications  of  the 

Purvey  should  be  addresNcd  to— 

Thb  Director, 

United  States  GeoivOoical  Survet, 

Wabhikoton,  D.  C. 
Washington,  D.  C,  May,  1898.  0 


[Take  thia  leaf  out  and  past«  the  nepamtcd  titles  upon  three  of  your  cataloffne 
cards.  The  first  and  second  titles  need  no  addition;  over  the  third  write  that 
suhject  under  which  you  would  place  the  book  in  your  library.] 


LIBRARY  CATALOGUE  SLIPS. 

United  States.    Dejyartment  of  the  interior,    ( U.  S,  geological  surrey.) 
Department  of  the  interior   |  —  |   Bulletin   |   of  tbe   |   United 
States  I  geological  survey  |  no.  89  |  [Seal  of  the  department]  | 
Washington  |  government  printing  office  |  1898 


» 


T  Second  title:  United    States    geological   survey   |   Charles   D. 

VValcott,  director  |  —  |  Some  lava  flows  |  of  the  |  western  slope 

of  the  Sierra  Nevada,  California   |   by   {    F.  Leslie  Hausome 

[Vignette]  | 

Washington  {  government  printing  office  |  1898 

8°.    74  pp.    11  pi. 


Ransome  (F.  Leslie). 

United  States   geological   survey  |  Charles  D.  Waloott,  di- 
rector I  — ^  I  Some  lava  flows  |  of  the  |  western  slope  of  the  Sierra 
^  Nevada,  California  |  by  |  F.  Leslie  Ransome  |  [Vignette]  | 

^  Washington  |  government  printing  office  |  1898 

S9.    74  pp.    11  pi. 

[United  States.    Department  of  the  interior.     (U.  8.  geological  survey.) 
BnUetin  89.] 
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United  States    geological  survey   |   Charles  D.   Walcott,  di- 
rector I  —  I  Some  lava  flows  |  of  the  |  western  slope  of  the  Sierra 
i  Nevada,  California  |  by  |  F.  Leslie  Ransome  |  [Vignette]  | 

?  Washington  |  government  printing  office  |  1898 

5  go.    74  pp.    11  pi. 

[United  States.     Department  of  the  interior,    (CT.  8,  geological  turtfty.) 
Bulletin  80.] 
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